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SURFACE WATER SUPPLY OF THE PHILIPPINE 
ISLANDS, 1908-1922 


SCOPE AND IMPORTANCE OP WORK 

This bulletin contains the results of measurements of the 
flow of certain streams and irrigation ditches in the Philip- 
pine Islands during the years 1908 to 1922, inclusive. The in- 
vestigations leading to the report were made by the Irrigation 
Division of the Bureau of Public Works as a part of a gen- 
eral plan for ascertaining the water resources of the Philippine 
Islands and the extent to which lands could be made more pro- 
ductive by irrigation. 

The Irrigation Division was created by Act 1854 of the Philip- 
pine Legislature which also authorized ‘‘the appropriation of 
seven hundred and fifty thousand pesos annually for the pro- 
motion, establishment, and maintenance of irrigation systems 
in the Philippine Islands.'’ The hydrographic work was sup- 
ported by appropriations by this Act until December 31, 1914, 
when the lack of funds necessitated the discontinuance of the 
work and the suspension of most of the activities of the Division. 

The Irrigation Division was reorganized in June, 1918, and 
tile hydrographic investigations have been extended since this 
time to include most of the important streams for irrigation 
and water power development on the Island of Luzon and in 
the Visayan Islands. A number of gaging stations are also 
being maintained on streams on the Island of Mindanao. 

The investigations heretofore conducted by the Irrigation 
Division are not complete nor do they include all the repre- 
sentative streams that might have been advantageously studied. 
They include, however, as many of the important streams as 
the available appropriations and personnel would allow. Ac- 
curate data of the discharge of streams are of vital importance 
in the study of irrigation, domestic water supply, and water 
power projects, and in the adjudication of water rights. The 
maximum or highest flow must be known to make safe designs 
of dams, roads, bridges, and many other structures to be built 
in the Islands. The minimum or lowest flow is essential to 
decide whether or not water has to be stored, or to determine 
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the feasibility of domestic water supply and hydro-electric pro- 
jects. It is therefore necessary that records of stream flow 
be kept over a period of years long enough to determine within 
reasonable limits the range of flow from the maximum to the 
minimum. Experience in other countries has shown that this 
period varies for different streams and that record should be 
kept from 10 to 30 years. 

In the performance of this work an effort was made to secure 
accurate results consistent with a reasonable expenditure of time 
and money. It is to be regretted, however, that the lack of a 
sufficient number of trained hydrographers and the difficulty 
of securing reliable gagekeepers in many localities have con- 
tributed to some inaccuracies in the work. 

FIELD MEl’HODS OF MEASURING STREAM FLOW 
BASE DATA 

In making plans for power, irrigation, 'municipal water sup- 
ply, and other projects involving the use of water from surface 
streams it is necessary to have data from which both the total 
flow of the stream and its distribution from day to day through- 
out the year can be obtained. The data necessary for obtain- 
ing such information are daily gage heights, which give the 
fluctuations of rise and fall of the stream, and measurements 
of discharge at various stages, from which a rating curve and 
table can be prepared giving the discharge for any stage. Such 
a rating is possible from the fact that so long as the conditions 
at the controlling section in the stream remain the same the 
discharge will be approximately the same for any given gage 
height. 

Points at which discharge measurements are made and rec- 
ords of daily fluctuations of stage are kept for determining 
the daily flow, are termed gaging stations. 

Gaging stations may be classified as weir stations and veloc- 
ity-area stations. At weir stations the head of water on the 
crest of the weir is measured and the discharge computed by 
means of a formula. The discharge at velocity-area stations 
is obtained by measuring the velocity of the current and the 
area of cross section, the product of the two giving the discharge. 

The data presented in this paper were collected at both weir 
and velocity-area stations. 


WEIR MEASUREMENTS 

' A weir properly constructed and of a type for which accurate 
coefficients have been determined is one of the most convenient 
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and reliable means of measuring small quantities of water. In 
practice, however, ^^eirs rarely conform to the requirements 
imposed by the experimenter who derived the coefficients. If 
the crest of the weir is sharp and clean and sufficiently high 
above the bottom of the leading channel, if the end contractions 
are complete and the velocity of approach is wanting or neg- 
ligibly small, and if the head on the crest is measured at a 
distance back of the overfall at least as great as the length of 
the weir crest, the Francis formula will give good results. On 
the other hand, if these essential conditions are not complied 
with or if the weir is improperly constructed and there is leak- 
age around or under it, and especially if the velocity of ap- 
proach is considerable and the contractions are imperfect, the 
Francis formula will not give accurate results. 

The type of weir most commonly used in the Philippines is 
the rectangular sharp-crested with end contractions which 
offers the most convenient and reliable means of measuring 
small quantities of water. It is constructed of planks and tim- 
bers in small streams, and leakage is prevented by means of 
sheathing. The crest is made up of planks with the edge cham- 
fered on the downstream side about i inch. 

VELOCITY-AREA METHOD 

The velocity-area method of measurement consists in deter- 
mining the mean or average velocity of the water passing a 
given cross-section area. The area of the cross-section at right 
angles to the direction of flow is ascertained by soundings which 
are taken at such distances apart as will show the contour of 
the stream bed. The depths are recorded and also their dis- 
tances from some arbitrarily chosen initial point on one side 
of the stream. 

The method of making the soundings depends on the size and 
stage of the stream. On ditches and small streams, where the 
depths and velocities are not large, a graduated rod may be 
used; on large streams, which must be measured from bridges 
or cables, a lead weight and sounding line must be used. The 
size of weights — whether 10 or 16 pounds — depends on the swift- 
ness of the current; and the weights are torpedo shaped, so as 
to offer as little resistance as possible to the moving water. 

On streams the beds of which are permanent or nearly so a 
standard cross-section is usually constructed from careful 
soundings and referred to the zero of the gage, so that the 
depths for any stage can be found by adding the gage height 
at that stage to the depths below the zero of the gage. This 
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method is especially useful at high stages, when it is difficult 
to make accurate soundings. 

After the cross-section area of the stream has been measured 
by soundings and horizontal distances, the velocity is deter- 
mined at a number of points. These measurements of velocity 
should be made at frequent intervals across the streani and 
close enough to take account of any abrupt change in the veloc- 
ity. For convenience, the velocities are usually observed in 
the same verticals at which soundings* are made. On some 
streams fairly good measurements of velocities may be made 
by means of surface floats. This method is applicable, how- 
ever, only to channels of uniform cross-section area over a con- 
siderable distance, and is not so extensively used on natural 
streams like those of the Philippines. 

The velocity of flow is best determined by the current meter, 
which is a form of water wheel actuated by the current and 
of such size and shape that it can easily be placed at any point 
in the stream. 

The penta-recording current meter consists of six cups at- 
tached to a vertical shaft which revolves on a conical hardened- 
steel point when immersed in moving water. The revolutions 
are indicated electrically or acoustically. The rating, or rela- 
tion between the velocity of moving water and the revolutions 
of the wheel, is determined for each meter by drawing it through 
still water for a given distance at different speeds and noting 
the number of revolutions for each run. From these data a 
rating table is prepared which gives the velocity in meters per 
second of moving water for any number of revolutions in a 
given time. 

Three classes of methods of measuring velocity with current 
meters are in general use — multiple-point, single-point, and 
integration. 

The two principal multiple-point methods in general use are 
the vertical velocity curve and 0.2 and 0.8 depth. 

In the vertical velocity-curve method a series of velocity de- 
terminations are made in each vertical at regular intervals, 
usually about 10 to 20 per cent of the depth apart. By plotting 
these velocities as abscissas and their depths as ordinates, and 
drawing a smooth curve among the resulting points, the vertical 
velocity curve developed. The curve shows graphically the mag- 
nitude and changes in velocity from the surface to the bottom 
of the stream. The mean velocity in the vertical Is then ob- 
tained by dividing the area bounded by this velocity curve and 
its axis by the det)th. This method of obtaining the mean 
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velocity in the vertical is probably the best known, but on 
account of. the length of time required to make a complete meas- 
urement its use is largely limited to the determination of coef- 
ficients for purposes of comparison. 

In the second multiple-point method the meter is held suc- 
cessively at 0.2 and 0.8 depth, and the mean of the velocities 
at these two points is taken as the mean velocity for that ver- 
tical. On the assumption that the vertical velocity curve is a 
common parabola with horizontal axis, the mean of velocities at 
0.22 and 0.79 depth will give closely the mean velocity in the 
vertical. Actual observations under a wide range of condi- 
tions show that this multiple-point method gives very closely 
the mean velocity of water flowing in open channels and that 
in a completed measurement it seldom varies as much as 1 
per cent from the result obtained by the vertical velocity curve 
method. It is very extensively used by the United States Geol- 
ogical Survey. 

In the single-point method the meter is held either at the 
depth of the thread of mean velocity or at an arbitrary depth 
for which the coefficient for reducing to mean velocity has beeil 
determined or must be assumed. 

Extensive experiments by means of vertical velocity curves 
show that the thread of mean velocity generally occurs between 
0.5 and 0.7 total depth. In general practice the thread of mean 
velocity is considered to be at 0.6 depth, and at this point the 
meter is held in most of the measurements made by the single- 
point method. A large number of vertical velocity curve 
measurements, taken on many streams and under varying 
conditions, show that the average coefficient for reducing the 
velocity obtained at 0.6 depth to mean velocity is practically 
unity. The variation of the coefficient from unity in individual 
measurements is, however, greater than in the 0.2 and 0.8 
method and the general results are not so satisfactory. 

In the other principal single-point method the meter is held 
near the surface, usually about 0.30 meter below, or low enough 
to be out of the effect of the wind or other disturbing in- 
fluences. This is known as the surface method. The coef- 
ficient for reducing the velocity taken at the surface to the 
mean has been found to be in general from about 0.85 to 0.95, 
depending on the stage, velocity, and channel conditions. The 
higher the stage the larger the coefficient. This method is espe- 
cially adapted for flood measurements, or for measurements 
when the velocity is so great that the meter can not be kept in 
the correct position for the other methods. 
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The vertical integration method consists in moving the meter 
at a slow but uniform speed from the surface to the bottom 
and back again to the surface and noting the number of revo- 
lutions and the time taken in the operation. This method has 
the advantage that the velocity at each point of the vertical 
is measured twice. It is useful as check on the point methods. 
In using the Price meter great care should be taken that the 
vertical movement of the meter is not rapid enough to vitiate 
the accuracy of the resulting velocity determination. 

In practical work on rough streams, such as many of those 
in the Philippines, the meter should be held at 0.6 depth if the 
depth is 0.3 meter or less. If the depth is greater the meter 
should be held at two points in the vertical, 0.2 and 0.8 from, 
the surface. 

When' the mean velocities in the different verticals have been 
found, the average of two adjacent means is taken as the mean 
velocity for that individual section. The area of the section is 
computed by multiplying the width of the sections by the mean 
depth. The discharge of each section is then the product of 
the area multiplied by the mean velocity, and the total discharge 
of the stream results from summing up the discharge of the 
individual sections. In practice the work is tabulated in such 
a way as to render the computation very simple. 

Current meter measurements are not practicable where there 
are eddies, cross currents, swirls, or passages for the water un- 
derneath stones. It is usually possible, however, to improve 
the channel by removing boulders and rocks, so that a satis- 
factory measuring section may be obtained, even on rough, 
steep streams such as exist in the Philippines. 

Four kinds of velocity-area gaging stations are in general use 
in the Philippines, according to the means provided for making 
the observations of depth and velocity. They are wading, boat, 
bridge, and cable stations. 

A wading station is one at which measurements are made 
only by wading — ^that is, no means exist for getting above the 
water at any stage except by wading. Such stations are usually 
on ditches or wide, shallow streams, which do not fluctuate 
greatly. On many streams, however, measurements are made 
at low stages by wading, even though other means exist for 
making measurements at higher stages. 

A boat station is one at which the measurements are made 
on a boat (banca) or on a sufficiently strong bamboo raft. This 
kind of station is used on streams where the method by wading 
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is impracticable or in the absence of already existing highway 
or railroad bridge and the cost of a cable station would not 
warrant its establishment. 

A bridge station is one at which the meter is used from a 
bridge. In some places highway or other bridges are available 
from which to make measurements, but generally they are not 
at the right place on the stream. Temporary bamboo bridges 
are then built. 

A cable station is one at which measurements are made from 
a cable spanning the stream. Cable stations are used on large 
streams, such as Angat in Bulacan, Jalaur in Iloilo, Santa Cruz 
in Laguna, Pampanga in Nueva Ecija, Agno in Pangasinan, and 
Tarlac in Tarlac. The cable supports the car from which a 
man works above the water. Distances are marked off on the 
cable itself. 

A suitable place for a gaging station having been selected, 
a staff gage is set in the edge of the stream, either vertical or 
inclined, but graduated into tenths, half-tenths, or hundredths 
of a meter vertically. The gage is securely fastened to rocks 
or trees to prevent displacement by floods and is so placed that 
the zero, or reference datum, is well below extreme low water. 
The datum is also referred to a permanent bench mark as an 
additional precaution. An observer is engaged to record the 
heights of water morning and evening, and the mean of the 
two readings is used as the mean gage height for the day. 
Owing to the rapid rise and fall of most of the streams in 
the Philippines, two gage height readings a day will not as a 
rule give a true mean for the 24 hours. For this reason, and 
also owing to the fact that many of the gaging stations are 
necessarily situated in the mountains at points remote from all 
habitations and difficult of access, it will be found necessary to 
use water-stage recorders. 

DEFINITION OF TERMS 

The volume of water flowing in a stream past a given section 
is usually expressed in various units among which the second- 
liter is the most commonly used in the Philippines. This term 
is an abbreviation for liter per second, which is defined as 
that volume of water flowing in a stream, 1 decimeter wide, 
1 decimeter deep, at the rate of 1 decimeter per second. The 
term second-liter is generally used in connection with irrigation. 

The . unit of capacity is the hectare-meter, and is equivalent 
to 10,000 cubic meters. It is a quantity that would cover a 
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hectare to a depth of 1 meter. The term “hectare-meter*' as 
an absolute quantity, is used in the measurement of storage 
capacities of reservoirs. 

Other units are (1) those which represent a rate of flow, 
as “second-feet,” “gallons per minute,” and (2) those which 
represent the actual quantity of water, as “run-off in inches.” 

“Second-foot” is an abbreviation for cubic feet per second and 
is the unit for the rate of discharge of water flowing in a 
stream 1 square foot in cross-section at the rate of 1 foot per 
second. 

“Gallons per minute” is generally used in connection with 
pumping and municipal water supply, the United States gallon 
of 231 cubic inches being the unit of quantity and 1 minute the 
unit of time. 

“Run-off in millimeters” is the depth to which the drainage 
area wo\i\d be covered if all the water flowing from it in a 
given period were conserved and uniformly distributed on the 
surface. It is used for comparing run-off with rainfall, which 
is usually expressed in depth in millimeters. 

CONVENIENT EQUIVALENTS 

The following is a list of convenient equivalents for use in 
hydraulic computations : 

1 millimeters equals 0.0394 inch. 

1 centimeter equals 0.394 inch. 

1 meter equals 1.094 yards; equals 3.281 feet; equals 39.37 inches. 

1 kilometer equals 0.621 mile; equals 1094 yards; equals 3281 feet. 

1 square millimeter equals 0.00166 square inch. 

1 square centimeter equals 0.156 square inch. 

1 square meter equals 1.196 square yards; equals 10.764 square feet; 
equals 1,550 square inches. 

1 square kilometer equals 247.1 acres. 

1 hectare equals 2.471 acres; equals 11959.6 square yards; equals 
107,636.8 square feet. 

1 liter equals 0.2642 gallon; equals 1 cubic decimeter. 

1 liter equals 0.0353 cubic foot; equals 61.022 cubic inches. 

1 liter of water weights 2.2 pounds. 

1 hectoliter equals 26.42 gallons. 

1 hectoliter equals 0.131 cubic yard; equals 3.531 cubic feet. 

1 cubic centimeter equals 0.06102 cubic inch. 

1 cubic meter equals 264.2 gallons; equals 1,000 liters. 

1 cubic meter equals 1.308 cubic yards; equals 35.315 cubic feet. 

1 second liter equals 0.0363 second foot. 

1 second liter equals 0.2642 gallon per second; equals 16.852 gallons 
per minute; equals 951.12 gallons per hour; equals 22,826.9 gallons per day. 

* 1 second liter for one year (366 days) equals 81,636,000 liters. 

1 cubic meter per second equals 35.816 second feet. 
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1 cubic meter per minute equals 35.821 cubic feet per minute; equals 
0.5886 second foot* 

1 cubic meter of water weighs 2,200 pounds. 

1 meter per second equals 3.28 feet per second. 

1 meter per second equals 2.2304 miles per hour; equals 3.60 kilometers 
per hour. 

1 atmosphere equals 15 pounds per square inch. 

1 watt equals 0.7373 foot-pounds per second. 

4. watt equals 0.00134 horsepower. 

1 kilo-watt equals 1-% horsepower. 

To calculate water power quickly : — 

equals net horsepower on water wheel, realizing 76 per cent 
of the theoretical power. 

OFFICE METHODS OF COMPUTING DISCHARGE 

At the end of each year the field or base data for current 
meter gaging stations consisting of daily gage heights, the re- 
sults of occasional discharge measurements, notes from ob- 
servers’ books and descriptions of conditions of gaging stations, 
are assembled. The discharge measurements made at different 
stages of water level from the low to the high water stage are 
plotted on cross-section paper, with gage heights as ordinates 
and discharges as abscissas. Through or among the plotted 
points, a smooth curve is drawn and this defines the discharge 
rating curve which is generally more or less parabolic in form. 

In preparing the rating curves, a careful study of the class 
of channels which they represent is made and it is here that 
notes in regard to the various conditions at the time measure- 
ments were made, are of great value. In choosing the scale for 
plotting the curve, the maximum and minimum gage heights 
and discharges are considered. The size of the curve is such 
that the discharge can be read from it with a required degree 
of accuracy. The inclination of the rating curve is approx- 
imately 45° with each axis, for when the curve becomes nearly 
horizontal accurate determination of the discharges from it is 
more difficult. 

As a check on discharge measurements mean velocities and 
cross-section areas are plotted as abscissas and the gage- 
readings as ordinates and smooth curves drawn through the 
plotted points which become the area and velocity curves. 
These curves are especially valuable in extending discharge rat- 
ing curves to gage heights for which no data by actual gaging 
are available. The discharges obtained from the extension of 
curves are estimated discharges. The fact that ttie velocity 
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curve usually approaches a straight line, when plotted on logar- 
ithmic cross-section paper, while the area curve may be deter- 
mined for any gage reading from the standard cross-section 
of streams means that values derived from these curves may 
be used in extending discharge rating curves. 

From the discharge rating curve, a table is prepared giving 
values for gage readings from the lowest to the highest known 
water level with their corresponding discharges. The table is 
smoothed out by adjusting the first and, sometimes, the second 
differences, if necessary. The differences between the dis- 
charges for successive tenths, half-tenths, or hundredths of 
gage height are in general either constant or gradually increas- 
ing, but never decreasing, and as far as possible should follow 
some general law. 

For every rating table the following assumptions are made 
for the period of applicability: (a) that the discharge of the 
stream is the same for the same level of the water, that is, for 
the same gage reading: (b) that the discharge is a function of 
and increases gradually with the stage; (c) that the increased 
and decreased discharge due to change of slope on rising and 
falling stages is either negligible or compensating. 

In the Philippines, the torrential nature of most streams with 
shifting banks and beds cause frequent changes in the cross- 
section. As a rule, a new cross-section is taken after each 
flood and a separate rating curve drawn for each period between 
floods. 

The gage height readings are copied directly from the gage 
height cards as they are received from the hydrographers to 
standard forms of daily and monthly discharge table. These 
gage height readings are the arithmetical means of two read- 
ings made daily. The daily discharge corresponding to the 
daily gage height is taken from the rating table. It is assumed 
that this discharge is the mean discharge in second-liters for 
that day. 

The mean for each month is the mean of the average daily 
discharge in second-liters. The maximum and minimum are 
the respective discharges for those days in the month during 
which the mean discharge is the greatest or the smallest. 

The method of computing float measurements varies with the 
kind of floats used. For surface floats the following method 
has been found to give sufficiently accurate results. The cross- 
section area is taken from the mean of areas computed from 
one if the formulas described for current meter computations. 
The arithmetical mean of the time in seconds is taken as the 
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tnekn time. The velocity is then the length of the run divided 
by the mean time. The mean velocity is taken about 0.86 of 
the surface velocity. The mean velocity multiplied by the mean 
area gives the discharge. 

Sub-surface and rod floats are very seldom used. These floats 
are intended to measure mean velocities directly. The veloc- 
ity, however, obtained by means of rod floats is found to be 
greater than the mean and coefficients less than the unity are 
used to reduce the same to the mean. 

EXPLANATION OF TABLES 

For each current meter gaging station, the following data 
are given: Description of station, list of discharge measure- 
ments, and tables of daily and monthly discharge. 

The description of stations gives information with regards 
to location referred to the nearest post office, railway station, 
building and tributary stream ; installation of gages, whether 
vertical, horizontal, or inclined staff; how discharge measure- 
ments are made ; the character of stream bed and banks, affect- 
ing the constancy of the relation of gage heights to discharges ; 
maximum and minimum discharge recorded during period of 
observation; number of diversions above and below the meas- 
uring section affecting the total flow ; how diversions are made ; 
purpose of investigation or how water is or is to be utilized 
and the accuracy of data obtained. 

The table of discharge measurements gives the results of 
actual gagings made during the period of observation, also the 
date, name of hydrographer, gage height, and discharge in 
liters per second. 

The tables of daily and monthly discharges give the discharges 
per day corresponding to the observed gage heights as deter- 
mined from the rating curve, and the maximum, minimum, and 
mean flow for the month corresponding to the observed highest, 
lowest, and mean gage heights, respectively. 

ACCURACY OP FIELD DATA AND COMPUTED RESULTS 

The accuracy of stream-flow data depends (1) on permanence 
of the relation between discharge and stage and (2) on the 
accuracy of observations of stage, measurements of discharge 
and interpretation of data. 

The accuracy recorded in the station description is based 
on the accuracy of the rating curve, the reliability of the gage- 
height record, the range of the fluctuation in stage and knowl- 
edge of local conditions. The use of ‘‘good,’' “fair,” “poor” 
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indicates that discharge points plotted are on the curve, close 
to the curve and widely scattered about the curve, respectively. 

DIVISION OF WORK 

The data pertaining to the years 1908 to 1913 were collected 
under the supervision of George K. Larrison, Assistant Irriga- 
tion Engineer, who was succeeded in the later part of the 
period by Claude 0. Brown and John L Quinn, office engineers. 
Field work was accomplished by S. G. Cutler, J. A. Steere, J. 
G. Beckjord, F. T. James, R. D. Klise, F. T. Ryan, C. E. Parish, 
W. Demers, J. B. Holt, R. W. Hazen, W. G. Frisbie, H. V. Hall, 
T. S. Lawrence, H. H. Outlaw, and E. L. Lundgren. 

The data from the year 1918 to the first quarter of 1919 
were collected under the supervision of Nicanor Cortes, acting 
chief hydrographer, and those for the remaining period, under 
Jacinto Gochoco, chief hydrographer, who with the assistance 
of Luis Novenario, hydroghapher, M. Trani, assistant hydro- 
grapher, A. de la Cruz, junior draftsman, E. Perez and P. 
Astilla, hydrographic computers prepared all the data for pub- 
lication. Field work was accomplished by W. Demers, super- 
vising hydrographer, F. T. Ryan and A. Baldonado, district 
hydrographers, F. Aquino and J. Roxas, assistant hydrograph- 
ers, R. Pertierra and J. Alario, junior civil engineers, 0. Buena- 
ventura, assistant topographical draftsman, A. Fegarido, M. 
Yambao, P. del Castillo, N. Robles, and T. Mendoza, junior 
hydrographers, and V. Villanueva, B. Ramos, D. Belen, M. 
Canas, S. Pasion, C. Daquil, C. Flores, P. Feliciano, D. Abenes, 
B. Callang, hydrographic assistants. 
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GAGING STATIONS MAINTAINED IN THE 
PHILIPPINES 

The following list comprises the gaging stations that have 
been maintained in the Philippines by the Irrigation Division, 
Bureau of Public Works, Manila. The stations are arranged 
in the correlative alphabetical order of provinces and streams. 
The dates show the years or parts of years for which records 
are available. A dash following the date indicates that the 
station was being maintained to December 31, 1922. 

ABRA PROVINCE, LtUZON ISLAND 

Abra River near San Quintin. — May 6, 1910, to March 31, 
1912; January 31, 1919- 

AGUSAN PROVINCE, MINDANAO ISLAND 

Adgawan River near Sagunto. — February 15, 1921, to March 
31, 1922. 

Agusan River near Talacogon, — February 24, 1921, to March 
31, 1922. 

Agnsan River near Santa Josef a, — February 1, 1921, to March 
31, 1922. 

Gibung River near Ebro, — Febraury 19, 1921, to January 20, 
1922. 

Simulao River near Libertad, — February 6, 1921, to March 
31, 1922. 

Ujot River near Remedios, — April 22, 1921, to March 31, 1922. 

Umayan River near Loreto, — February 11, 1921, to March 31, 
1922. 

ALBAY PROVINCE, LUZON ISLAND 

Calacran River near Oas, — January 5, 1921, to September 
9, 1922. 

Nacici River near Ligao, — January 4, 1921, to November 30, 
1921, 

Paulog River near Ligao, — November 27, 1910, to April 20, 
1912; February 10, 1919, to July 15, 1922. 

Polangui River near Polangui, — February 10, 1911, to April 
20, 1912. 
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Quinali River near Guinabatan. — March 24, 1910, to April 20, 
1912; February 15, 1919- 

Quinali River near McUinao, — April 2, 1911, to April 20, 1912; 
April 1, 1919- 

Quinali River near PolanguL — ^August 9,, 1910, to April 20, 
1912; February 12, 1919- 

San Francisco River near Malinao, — March 29, 1910, to April 
20, 1912; February 22, 1919- 

Tobgon River near Ligao. — ^January 22, 1921, to March 31, 
1922. 

ANTIQUE PROVINCE, PANAY ISLAND 

Sihalom River near Sibcdom, — June 1, 1910, to November 8, 
1913; August 22, 1918, to July 15, 1922. 

Tipulv/in River near Sibalom, — July 17, 1919- 

BATAAN PROVINCE, LUZON ISLAND 

Cabayo Canal near Limay, — May 15, 1922- 

Calaguiman River near Samal. — December 3, 1917, to May 31, 
1919. 

Lamao River near Limay, — October 5, 1919- 

Orani River near Orani, — December 12, 1917, to May 31, 1919 ; 
August 10, 1920- 

Talisay River near Balanga. — April 26, 1909, to March 23, 
1912; February 10, 1921- 

Talisay River near Pilar . — June 10, 1917, to July 28, 1919. 

BATANGAS PROVINCE, LUZON ISLAND 

Pansipit River near Taal. — ^August 26, 1910, to August 31, 
1911. 

Tubig-ng-bayan Irrigation Canal No, 1 near Rosario , — Nov- 
ember 14, 1922- 

BOHOL PROVINCE, BOHOL ISLAND 

Bago Seco River near Mabini. — January 19, 1922, to July 18, 
1922. 

Cabatang River near Mabini. — January 18, 1922, to July 22, 
1922. 

Dimiao River near Bilar. — ^January 28, 1922, to March 31, 
1922. 

Gabayan River near Candijay. — January 21, 1922, to July 24,^ 
1922. 

Loboc River near Carmen. — January 26, 1922, to July 15, 
1922. 

Loboc River near Loboc. — January 29, 1922- 
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BUIiACAN PROVINCE, LUZON ISLAND 

Anga^^ River near Norzagaray. — April 3, 1909, to November 
8, 1913; August 9, 1918- 

Angat River near Quingiui. — July 24, 1909, to March 16, 1912. 
Btdo River near San Miguel — September 21, 1918, to April 
30, 1922. 

Maasim River near San Rafael — January 29, 1919- 
Pampanga River near Calumpit, — May 17, 1910, to March 16, 
1912, 

Santa Maria River near Santa Maria, — October 25, 1919- 

CAGAYAN PROVINCE, LUZON ISLAND 

Pangul River near Solano, — December 17, 1921, to December 
16, 1922. 

CAMARINES NORTE PROVINCE, LUZON ISLAND 

Alinao River near San Vicente, — January 1, 1921, to March 31, 
1922. 

Bical River near Labo, — January 1, 1921- 
Daet River near Daet, — January 1, 1921- 
Labo River near Labo, — January 1, 1921, to May 31, 1922. 
Matogdon River near Labo. — January 29, 1921, to August 5, 
1922. 

San Vicente River near San Vicente. — January 1, 1921- 

CAMARINES SUR PROVINCE, LUZON ISLAND 

Anayan River near Pili, — January 1, 1911, to April 20, 1912; 
March 6, 1919- 

Barit River near Iriga. — May 8, 1910, to March 30, 1912; 
February 27, 1919- 

Bato Lake near Bato. — August 13, 1910, to April 20, 1912. 
Bicol River near Nabua. — October 18, 1910, to February 17, 
1912. 

Buhi Lake near Buhi. — August 16, 1910, to April 20, 1912. 
Colasi River near Goa. — December 10, 1910, to April 20, 1912 ; 
March 16, 1919- 

Ina/rihan River near Calabanga. — August 21, 1920- 
Lagonoy River near Lagonoy. — February 1, to April 20, 1912 ; 
March 11, 1919, to July 16, 1922. 

Libmanan River near Sipocot. — January 11 to April 20, 1912; 
January 12, 1921, to June 18, 1922. 

Pawili River near PUi, — March 20, 1910, to April 20, 1912; 
March 7, 1919- 

1 W 60®-. — 2 
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Rangds River near Goa, — July 14, 1922- 
Waras River near Bao. — March 20, 1910, to March 30, 1912; 
November 26, 1919, to May 31, 1922. 

CAPIZ PROVINCE, PANAY ISI^AND 

Aclan River near Malinao, — September 8, 1919- 
Mambitsao River near Mambnsao, — June 15, 1919- 

CAVITE PROVINCE, liUZON ISLAND 

Binang River near Carmona, — September 13, 1919, to March 

18, 1922. 

Kay Alemang River near Naic, — September 29, 1918, to March 
31, 1922. 

Lantic Creek near Carmona, — June 20, 1921, to March 31, 
1922. 

Maragundong River near Cay~acle, Maragundong, — November 
8, 1919- 

Maragundong River near Mabacao, Maragundong, — April 4, 
1919- 

Patay-na-Ilat Canal near Carmona, — June 18, 1921, to March 
31, 1922. 

Tatlong Baton River near Naic, — November 11, 1919, to March 

19, 1922. 

Ulong Tubig River near Carmona , — June 17, 1921, to March 
31, 1922. 

CEBU PROVINCE, CEBU ISLAND 

Mananga River near Talisay , — January 3, 1922- 
Mantayupan River near Barili, — June 1, 1921- 

COTABATO PROVINCE, MINDANAO ISLAND 

Auang River near Auang, — August 1, 1919, to November 25, 
1922. 

Kabakan River near Kabakan , — August 29, 1919, to August 
7, 1921. 

Katingauan River near Bual, — ^August 19, 1919, to August 10, 
1921. 

Libungan River near Libungan , — September 28, 1919, to July 
16, 1921. 

Maganoy River near ^aganoy , — August 17, 1919, to August 
3, 1921. 

Malitibug River near Bao. — August 25, 1919, to August 3, 
1921. 

Nitoan River near Parang. — August 8, 1919, to September 30, 
1921. 
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PtUangui River near Kabakan. — ^August 30, 1919, to August 
4, 1921. 

Salimbao River near Salimbao. — August 6, 1919, to March 31, 
1922. 

DAVAO PROVINCE, MINDANAO ISLAND 

Talomo River near Davao. — March 18, 1921- 

IliOCOS NORTE PROVINCE, LUZON ISLAND 

Abis River near Burgos,— August 8, 1918, to March 31, 1922. 
Alabaan River near Dingras. — November 13, 1908, to Octo- 
ber 21, 1909; April 7, 1911, to April 6, 1912; August 1, 1918- 
Baruyen River near Bangui. — April 19, 1911, to March 30, 
1912. 

Bilatag River near Pasuquin. — September 22, 1922- 
Bolo River near Bangui. — April 18, 1911, to March 31, 1912; 
August 7, 1918, to March 31, 1922. 

Laoag River near San Miguel. — February 3, 1910 to April 6, 
1912. 

Laoag River near Sarrat. — January 1, 1921- 
Paoay Canal near Paoay. — March 28, to December 23, 1920. 
Paoay Lake near Paoay. — June 2, 1909, to April 11, 1912; 
May 14, 1919, to December 24, 1920. 

Pinacua-an River near Batac. — June 4, 1911, to April 6, 1912. 
Salsalomague Ditch near Vintar . — December 17, 1919- 
Vintar River near Bacarra. — May 6, 1919, to July 15, 1922. 
Vintar River near Salsalomague, Vintar . — December 17, 1919- 
Vintar River near Visaya^ Vintar . — March 16, 1910, to April 
6, 1912; July 28, 1918- 

Visaya Canal near Vintar. — April 22, 1919, to February 12, 
1922. 

ILOCOS SUR PROVINCE, LUZON ISLAND 

Balaoeg Canal near Nagbuquel . — November 17, 1919, to Feb- 
ruary 25, 1919. 

Bullalaya River near Santa Maria . — September 13, 1911, to 
March 30, 1912. 

Casupitan River near Bauguen . — November 22, 1918- 
Casupitan River near Sta. Lucia. — Februarj^ 24, 1922- 
Chico River near Suyo . — August 16, 1918-' 

Langlangca River near Galimuyod . — ^October 9, 1919-' 
Narvacan River near Nagbuquel. — November 20, 1918, to 
April 16, 1922. 

Santa Maria River nea/r Sta. Maria. — January 11, 192 !-» 
VUlavieja River near Sta. Maria. — July 11, 1921-' 
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ILOIIiO PROTINCB, PANAY ISI/AND 

Agmao River near San Miguel, — January 1, 1910 to Novem- 
ber 25, 1913; October 1, 1918- 
Jalaur River near Dingle, — November 1, 1909, to November 

20, 1913; October 24, 1918- 

Jaro River near Jaro, — November 29, 1909, to March 16, 1912. 
Magapa Creek near Janiuay, — April 1, 1910, to March 31, 
1912. 

Salog River near Maasin. — February 15 to May 31, 1910. 
Sibalom River near Leon, — February 4, 1910, to March 18, 
1912; September 29, 1918- 

Suague River near Pototan, — October 21, 1908, to November 

21, 1913 ; October 4, 1918- 

Tigom River near Maasin, — February 15 to June 4, 1910; 
January 24, 1912, to November 26, 1913; February 3, 1921- 
Tigom River near Santa Barbara, — December 10, 1909, to 
November 24, 1913; September 17, 1918- 

Ulian River near Duenas, — April 1, 1910, to March 16, 1912 ; 
September 18, 1918-' 

ISABEIiA PROVINCE, lilJZON ISLAND 

Cagayan River near Echagiie, — ^April 16, 1918, to April 30, 
1922. 

Ganano River near Angadcman Viejo, — April 19, 1918, to April 
30, 1922. 

Magat River near Santiago, — October 19, 1920, to April 30, 
1922. 

Pinacawan River near San Pablo, — May 1, 1918, to September 
20, 1919. 

Siffu River near Hagan. — September 1, 1920- 

liAGUNA PROVINCE, LUZON ISLAND 

Botocan River near Mahayhay, — April 21, 1920, to March 31, 
1922. 

Caliraya River near Pagsanjan, — November 1, 1911, to No- 
vember 22, 1913. 

Dayap River near Calauan, — May 1, 1911, to March 16, 1912. 
Dismo River near Calamba. — ^April 6, 1911, to March 19, 

1912; January 15, to November 30, 1913. 

Laguna Lake near Los Banos, — February 1 to March 16, 
1912; June 17, 1920- 

Lawa Canal near Calamba, — March 6, 1911, to March 16, 1912 ; 
December 26, 1912 to November 22, 1913; January 17, 1917, to 
November 2, 1919. 
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LUio River near Lilio. — February 6, 1911, to March 16, 1912. 
Mabitac River near Mabitac. — June 2, 1911, to March 16, 1912. 
Mayor River near Siniloan. — June 1, 1911, to March 16, 1912. 
Oplea River near Lilio. — February 5, 1911, to March 9, 1912. 
Prinsa Canal near Calamba. — March 5, 1911, to March 16, 
1912; December 26, 1912, to November 15, 1913, January 17, 
1917, to January 15, 1920. 

Rio del Pmblo near Siniloan. — July 2, 1911, to March 16, 1912. 
San Cristobal Canal near Calamba. — January 3 to November 
26, 1913; January 18, 1917, to January 15, 1920. 

San Cristobal River nea/r Calamba. — May 23, 1911, to March 
26, 1912; January 1 to November 26, 1913; January 25, 1917, 
to June 14, 1919. 

San Jvan Creek near Longos. — April 20 to June 28, 1918; 
January 4 to February 14, 1920; May 8 to August 31, 1921; 
January 17 to May 31, 1922. 

San Juan River near Calamba. — February 15, 1911, to March 
23, 1912; January 1 to November 22, 1913. 

Santa Cruz Canal near Nagcarlan. — February 19, 1920- 
Santa Cruz River near Nagcarlan. — February 19, 1920- 
Santa Rosa River near Calamba. — March 24 to November 29, 
1913. 

Taliabing River near Nagcarlan. — April 1, 1911, to March 9, 
1912. 

liANAO PROVINCE, MINDANAO ISLAND 

Agus River near Dansalan. — July 1, 1918, to June 30, 1920. 
Agus River near Momungcm. — June 18, 1918- 
Gata River near Tamparan. — September 24, 1919, to July 8, 
1922. 

Iligan River near Iligan. — December 11, 1919, to August 31, 

1921. 

Kapay River near Kapay. — March 1, 1920, to June 30, 1922. 
Malaig River near Tamparan. — November 20, 1919, to July 
1, 1922. 

Mailing River near Malabang. — February 7, 1920, to August 
31, 1921. 

Ramain River near Ramain. — September 13, 1919, to July 1, 

1922. 

Rumayas River near Tamparan. — January 13, 1920, to July 1, 
1922. 

Taraca River near Tavnya/ran, — September 12, 1919, to July 
15, 1922. 
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JjA union province, LUZON ISLAND 

• Amburayan River near Sudipen, — January 16, 1910, to March 
12, 1912; August 17, 1918- 

Aringay River near Tubao, — May 20, 1911, to March 19, 1912; 
April 7, 1919- 

Baroro River near San Gabriel. — June 23, 1920-«' 

Casilagan Creek near Naguilian. — April 18, 1921- 
. Cava River near Cava. — November 23, 1911, to March 18, 
1912; March 16 to June 21, 1919. 

Malamec Creek near Naguilian. — June 21, 1911, to March 18, 
1912. 

Maluyo River near Balaoan. — September 1, 1908, to March 
19, 1912; May 24, 1919- 

Maragayap River near Bacnatan. — June 16, 1908, to December 
31, 1909; January 6 to March 21, 1912; August 29, 1919- 
Naguilian River near Naguilian. — May 22 to September 27, 
1911; February 16, 1918, to July 15, 1922. 

Ribsoan River near Naguilian. — June 18, 1911, to March 18, 
1912; February 15, 1918, to June 15, 1919. 

Sapang Creek near Bauang. — December 24, 1919, to December 
31, 1920. 

LEYTE PROVINCE. BILIRAN ISLAND 

Anas River near Naval. — March 9, 1911, to March 30, 1912. 

LEYTE PROVINCE, LEYITE ISLAND 

Binahaan River near Dagami. — June 4, 1910, to April 11, 1912 ; 
November 18, 1918- 

Daguitan River near Burauen. — November 1, 1911, to April 
11, 1912; October 19, 1920- 

Guinarona River near Dagami. — November 23, 1918- * 
Minusuang River near Calincaguing, Barugo. — October 6, 
1908, to November 6, 1909; April 18, 1910, to April 6, 1912; 
December 29, 1918- 

Minusiumg River near Tunga, Barugo. — ^March 20, 1911, to 
March 23, 1912 ; October 26, 1920- 
Palo River near Palo. — June 8, 1921- 
Quilot River near Dagami. — June 4, 1910, to April 11, 1912; 
November 17, 1918w 

Tagbanato River near HUongos. — January 10, 1911, to April 
14, 1912. 

MINDORO PROVINCE, MINDORO ISLAND 

. PtUang Tubig River near CaUtpan. — ^February 10, 1918, to 
December 31, 1920. 
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MISAMIS PROVINCE, OAMIGUIN ISI/AND 

Tibucas River near Mamhajao . — May 4, 1921- 

mountain PROVINCE, liUZON ISUAND 

Agno River near Itogon , — March 4, 1919- 

Balili River near Trinidad . — January 1 to May 23, 1921, 

Bued River near Camp One. — May 1, 1910, to March 25, 1912; 
December 8, 1918- 

Trinidad Canal No. 1 near rnmc^ad.— February 25, 1919, to 
July 10, 1920, 

Trinidad Canal No. 2 near Trinidad. — February 25, 1919, to 
February 28, 1920. 

Trinidad Creek near Trinidad . — January 13, 1919, to June 
30, 1921. 

Wangal Creek near Trinidad. — January 5, to June 14, 1921. 

OCCIDENTAL NEGROS PROVINCE, NEGROS ISLAND 

Bago River near Bago. — June 20, 1919- 

Bungahin River near La Castellana . — June 25, 1919, to July 
15, 1922. 

Camansi River near Hinigaran.-^April 15, 1920, to November 
9, 1921. 

Guintuhhan River near Isabela . — December 16, 1919, to July 
22, 1922. 

Imbang River near Talisay . — July 4, 1919. 

Maao River near Bago. — April 27, 1920- 

Malugo River near Saravia . — May 11, 1920- 

Maragandang River near Bago . — July 20, 1920, to November 
4, 1922. 

Pag4plan River near Himamaylan . — June 28, 1919- 

Sicaba River near Manapla . — November 10, 1919, to July 25, 
1922. 


ORIENTAL NEGROS PROVINCE, NEGROS ISLAND 

Bayawan River near Tolong . — February 8, 1922- 
Cahimaya-an River near Tolong . — February 7, 1922- 
Mangoto River near Tanjay . — August 20, 1920- 
Tabuyanan River near Tanjay . — November 27, 1921, to March 
4, 1922. 

NUEVA ECIJA PROVINCE, LUZON ISLAND 

Baliuag River near Santo Domingo . — ^February 16 to July 28, 
1913; September 13, 1918- 
Chico River near Penaranda . — May 9, 1919-- 
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Dihahuyan Creek near Santo Domm^ro.— September 12, 1918, 
to December 31, 1920* 

Minalungao or Sumacbao River near Penaranda, — ^January 1, 
1912, to November 8, 1913; September 17, 1918- 
Pampanga River near Cabanaitmi, — September 16, 1918, to 
Au^rust 19, 1919 ; November 29, 1920- 
Pampanga River near Rizal, — November 18, 1911, to Septem- 
ber 3, 1912 ; December 16, 1918- 

Pampanga River near Santa Rosa, — September 24 to Decem- 
ber 31, 1909; February 25, 1910, to November 8, 1913. 

Penaranda River near Penaranda, — October 28, 1911, to No- 
vember 8, 1913; May 11, 1919- 
Rizal Canal near Rizal, — December 16, 1918- 
Talavera River near San Jose, — May 17, 1911, to November 
15, 1913 ; September 10, 1918- 

Talavera River near Talavera, — May 16, 1911, to March 23, 
1912; February 11 to November 12, 1913; September 12, 1918- 

NUEVA VIZCAYA PROVINCE, LUZON ISLAND 

Lamut River near Bagabag, — July 11, 1920, to April 30, 1922. 
Lanog River near Bagabag, -r-Jviiy 11, 1920- 
Magat River near Bayombong, — July 15, 1920, to April 30, 
1922. 

Morong Canal near Bagabag, — August 12, 1920- 

PAMPANGA PROVINCE, LUZON ISLAND 

Balsik River near Florida Blanca, — January 1, 1921- 
Gumain River near Florida Blanca, — ^November 16, 1910, to 
November 7, 1913 ; October 4, 1921- 
Pampanga River near Arayat, — July 1, 1909, to March 16, 
1912. 

Porac River near Florida Blanca, — November 27, 1910, to 
November 6, 1913; September 23, 1919- 

PANGASINAN PROVINCE, LUZON ISLAND 

Agno River near Alcala. — April 24, 1911, to March 27, 1912. 
,Agno River near Bayambang, — July 3, 1908, to March 27, 
1912; October 19, 1919- 

Agno River near San Manuel. — December 11, 1908, to Novem- 
ber 29, 1913; September 1, 1918- 
Agno Chico River near Asingan. — May 11, 1909, to March 20, 
1912; March 1, 1920- 

Banila River near Umingan . — ^August 4, 1920^ 
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Binmatay Ditch near Asingan. — March 22, 1910, to March 20, 
1912. 

Biied River near San Fabian. — March 7, 1920-< 

Caruyungan River near Umingan. — September 20, 1920, to 
March 31, 1922. 

Mangabol Swamp near Poponto. — May 7, 1911, to February 29, 
1912. 

Mitura River near Asingan. — June 19, 1910, to March 20, 
1912. 

Pao River near Manaoag. — October 29, 1920- 

PUa River near Mangatarem. — July 10, 1919- 

Sobel Ditch near Asingan. — June 6, 1909, to March 20, 1912. 

Tagumttsing River near Binalonan. — January 1, 1920- 

Tarlac River near Bayambang. — May 5, 1911, to March 6, 
1912. 

Toboy River near Asingan. — August 21, 1908, to March 20, 
1912; January 1, 1920- 

Toboy River near San Manuel. — January 26, 1922- 

RIZALi PROVINCE, liUZON ISLAND 

Ampid River near San Mateo. — November 5, 1918, to April 
15, 1922. 

Banaba Creek near San Mateo. — October 17, 1918, to April 
15, 1922. 

Bulao River near Antipolo. — June 25, 1919, to March 31, 1922. 

Laguna Lake near Binangonan. — October 13, 1919, to No- 
vember 15, 1920. 

Manga River near Montalban. — October 20, 1918, to January 
19, 1922. 

Morong River near Morong. — August 1, 1918, to March 31, 
1922. 

Nangca River Tiear San Mateo. — October 19, 1918, to April 15, 
1922; 

Pililla River near Pililla. — July 24, 1918, to March 31, 1922. 

ScUa Bato River near Baras. — May 11, 1919, to March 12, 1922. 

Tanay Canal near Tanay. — ^July 24, 1918, to June 21, 1919. 

Tanay River near Tanay. — September 5, 1918, to June 21, 1919. 

TARIiAC PROVINCE, LUZON ISLANP 

Camiling River near Camiling. — February 3, 1918- 

Cutcut River near Capas. — January 1, 1911, to March 28, 
1912 ; September 25, 1919^ 

0*Donnell River near San Miguel. — January 11, 1910, to De- 
cember 28, 1911; January 5, 1921- 
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0*Donnell River near Capas . — September 13, 1911, to July 
31, 1913. 

Parua River near Bamhan . — December 3, 1910, to March 16, 
1912; September 16, 1919- 

Sapang Maragul Creek near Capas . — January 9, 1919, to 
March 31, 1922. 

Tarlac River near Tarlac. — November 11, 1917, to July 6, 1918 ; 
September 19, 1919- 

TAYABAS PROVINCE, liUZON ISLAND 

Agus River near Infanta . — August 19, 1920- 
Taguan River near Candelaria . — ^April 9, 1917 to March 31, 
1922. 


ZAMBALES PROVINCE, LUZON ISLAND 

Mabanhan Creek near San Antonio. — March 9 to June 22, 

1919. 

Nagsabaran River near San Marcelino . — July 11, 1919- 
Payetpet River near Botolan . — July 6, 1919, to November 6, 

1920. 

Santa Fe River near San Marcelino . — July 9, 1919, to March 
31, 1922. 

Toton Lanum River No. 1 and No. 2 near Botolan . — July 6, 
1919, to March 31, 1922. 

ZAMBOANGA PROVINCE, BASILAN ISLAND 

Balobo River near Lamitan . — July 28, 1920, to April 1, 1922. 
Gubavan River near Lamitan . — July 30, 1920- 
Maloso River near Maloso. — July 24, 1920- 

ZAMBOANGA PROVINCE, MINDANAO ISLAND 

Ayala River near Ayala . — February 17 to September 28, 1918; 
June 4, 1920- 

Bolong River near Zamboanga . — August 19, 1920- 
Curnan River near Zamboanga . — July 10, 1920- 
Layawan River near Dipolog . — November 30, 1920- 
Manikahan River near Zamboanga . — February 17 to Septem- 
ber 21, 1918; June 18, 1920- 

Mercedes River near Zamboanga . — September 8, 1920- 
Tumaga River newt Zamboanga . — June 9, 1920- 



ABRA PROVINCE 


ABRA RIVER, SAN QUINTIN 

Location. — About 1 km. east of the barrio of Palang and just north- 
east of San Quintin, Abra. 

Records Available. — From January 31, 1919, to December 31, 1922. 
Also there are records from May 6, 1910, to March 31, 1912 at about the 
same place as the present station. 

Gage. — S tandard metric gage board of three sections fastened vertically 
to iron bars imbedded in limestone formation at right bank of river. 

Discharge Measurements. — M ade from raft. 

Channel and Banks.— Channel is straight for 500 m. above and for 
600 m. below gaging section. Both banks are high, solid, and free from 
possible erosion. Stream bed of sand, gravel, and mud. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 11,555,000 second-liters on September 28, 1911. Minimum 
discharge, 10,400 second-liters on March 31, and April 13, 24, and 27, 1920. 

Diversions. — N one. 

Regulation .— N one . 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge from May, 1910, to March, 1912 determined 
from a poorly defined curve. Daily discharge from February 1, 1919, to 
December 31, 1922, determined from a fairly well-defined curve. Gage 
read twice daily. 


Discharge measurements Abra River, near San Quintin, Abra 


Date 

Made by — 

Gage 

height 

(meters) 

1 Discharge 

1 vsecond 
liters) 

Remarks 

1909 





January 14 

F. T. James . . . 

1 21 

95 ,900 


January 22. 

do. 

1 20 

82 ,000 


February 6 

. . do 

1 20 

1 70 ,400 


February 13.. 

do. 

1 10 

65,500 


February 19 . . . 

. do. . 

1 10 

64 ,700 


March 6 

. do. . . . i 

1 03 

66,500 


1910 





April 9 . . . 

do 

17 60 

53 ,140 


April 28 

do, 

17 76 

79 ,895 


April 29 . . 

May 18 

do. 

17 70 

68,840 


do ! 

17 79 

89,910 


1911 





May 3 .... 

. do .. .... 

17 92 

79 ,464 


November 11 

... do. 

18 11 

178,782 


December 22 

, . .do. . 

17.89 

186,386 


1912 

March 12 

do . 

17 46 

51 619 



27 



28 


Discharge measurements A bra River, near San Quintin, A bra — Continued 


Date 

Made by — 

Gage 

height 

(meten) 

Discharge 

(second 

liters) 

Remarks 

1920 





December 17 

R. Pertierra and S. 
Paaion. 

1 25 

126 ,380 




1 31 

128 ,087 
125 ,955 
123 ,850 


December 19 

do 

1 27 


December 20 

... do. - . . 

1.2!$ 


December 21 

do. . . 

1.19 

102 ,787 


December 21 

. . do. . . 

1 11 

86 ,452 


December 22 . . 

do. . . 

1 15 

94 ,225 


1921 





February 18 . . i 

S. Paaion. . 

98 

50,615 


March 16 

do 

1 03 

62 .359 


April 20. .. 

May 2 

do. . , 

77 

34 ,248 


do 

1 03 

58 ,249 


December 31 

do. . . 

2 04 

99 ,752 


1922 





January 17 

do. . 

1 87 

68 ,876 


Jantiary 28 . 

do. . . 

1.79 

53,190 


February 20., . . . . 

do. 

1 70 

50,644 


March 18 

. . . do . . . . 

1 1 66 

88 ,675 
43 ,008 


Aptil 1 

. do. 

1 1.58 


April 16 

do 

1 60 

16,476 



Note. — G age height from December 17, 1920, referred to different data. 



DaUy ctnd monthly discharges, in liters per second, of Ahra River nea/r Palang, San Quhitin, I locos Sur, for the year 1910 
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105 .900 
105 ,900 

115.500 
122 ,100 
102 ,600 

99 ,600 

237,000 
224 ,400 

208 .500 
259 ,200 
249 ,600 
230 ,400 
202 .200 
181 ,200 
159 ,000 
149 ,100 
141 ,300 

259 ,200 
99 ,600 
153 ,991 

October 

195,900 
195 ,900 
227 ,400 
215 .400 
227 ,400 
224 .400 
259 .200 
249 ,600 
443 ,640 
298 ,360 
275 ,100 
230 ,700 
186 ,300 
179 ,800 
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167 ,600 
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133 ,500 
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107 ,900 

96 ,300 
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88,500 
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188 ,643 

September 
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391 ,170 
348 ,700 
294 ,180 
270 ,300 
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255 .900 

384.600 
411 ,840 
394 ,350 

246.600 

246.600 
233 ,700 

• 322 ,800 
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224 ,400 
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Daily and monthly discharges, in liters per second, of Ahra River near Palang, San Qumtin, llocos Sur, for the year 1911 
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Note. — S ee footnote, year 1911 



Daily and monthly discharges, in liters per second, of Ahra River near Palang, San Quintin, I locos Sur, for the year 1912 
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Daily and monthly discharges, in liters per second, of Abra River near Palang, San Quintin, Ahra, for the year 1919 
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January SI, 1919. See footnote, year 1911. 



Daily and monthy discharges, in liters per second, of Abra River near Palang, San Qmntin, Abra, for the year 1920 
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Daily and monthly discharges ^ in liters per second^ of Abra River near Talaytay^ San Quintin, Abra, for the year 1921 
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Note. — ^Daily discharge determined from fairly well-defined rating curve applicable from December 31, 1921, to April 1, 1922. But this curve was 
arbitrarily applied for dates before December 31, 1921, and after April 1, 1922. 



Daily and monthly discharges^ in liters per second, of Abra River near Talaytay, San Quintin, Ahra, for the year 1922 
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Note. — S ee footnote to daily discharge for 1921. 



AGUSAN PROVINCE 

ADGAWAN KIYER, SIOUNTO 

Location. — South of Sigunto; about 2h days trip by “baroto” from Ta- 
lacogon. 

Records Available. — From February 15, 1921, to March 31, 1922. 

Gage. — Standard metric gage board on right bank of the river. 

Discharge Measurements. — Made by wading at low stage and from 
boat at medium and high stages. 

Channel and Banks. — One channel at all stages; straight for 150 m. 
above and 200 m. below station, banks low, grassy, and not subject to 
overflow. Stream bed sandy and gravelly. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation 687,200 second-liters on February 8, 1922; minimum dis- 
charge 16,230 second-liters on April 19, 1921. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Discharge determined from fairly well-defined rating curve 
below 312,000 second-liters. Gage reads twice daily. 

Discharge measurements of Adgawan River, near Sigunto, Agusan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





February 15 

P. B. A. 

3 84 

50 ,560 


February 1 6. 

. do. 

6 33 

168,013 


April 1 

B. and A.. 

3 45 

27 ,417 


May 27. . 

Abejero. . ... 

3 62 

40 ,240 


May 28. 

do . . . . 

3.46 

31 ,884 


May 30. 

do 

4 10 

74,173 


May 31 

do 

4 20 

83 ,642 


July 18 

. . do 

4 80 

132 ,114 


July 18 

do 

4 36 

94 ,034 


July 19 

do 

4 26 

84 ,878 


July 19 . . 

do . 

4 13 

76 ,317 


October 26 

do 

6 06 

146,446 


October 26 

do 

6.64 

198,819 


October 27. . 

do. . 

4 66 

117,316 


1922 





January 7 

do. 

4 47 

113,678 


January 8 ' 

do 

6 24 

291 ,066 


January 10 

do 

6 13 

170 ,608 


March 17 

do . ... 

4 03 

97 ,986 
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Daily and monthly discharges, in liters per second, of Adgawan River near Sigunto, ^gnsan, for the year 1921 
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Daily and monthly discharges, in liters per second, of Adgawan River near Sigunto, Agusan, for the yea/r 1922 
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AGUSAN PROVINCE 
AQU8AN RIVEB, TALAOOOON 

Location. — About 15 m. upstream from Talacogon wharf. 

Records Available. — From February 24, 1921, to March 31, 1922. 

Gage.— S tandard metric gage board vertically fastened to a pier of the 
wharf on the left side of the river. 

Discharge Measurements. — M ade from boat. 

Channel and Banks.— One channel at all stages; straight for 300 m. 
above and below the station; both banks permanent, and high. Stream 
bed muddy. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 2,080,560 second-liters on March 17, 1921; minimum dis- 
charge 199,240 second-liters on April 22, 1921. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Records fair. 


Discharge measurements of Agusan River, near Talacogon, Agusan 


Date 1 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

March 20 . . 

B. and A 

10 68 

1 ,849,334 


May 12 . 

Abeiero . 

r> 08 

427 ,136 


May 13 

do. 

6 00 ! 

317,632 


August 17 . 

do. 

4 26 j 

259 ,354 


September 24 

do. 

4 98 1 

1 390 ,764 


September 26 

do. 

6.08 i 

t 416,113 


November 26 . 

do 

4 78 

360 ,066 




Daily and, monthly discharges, in liters per second, of Agusan, Ri'ver near Talacogon, Agusan, for the year 1921 
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Daily and monthly discharges ^ in liters per second, of Agusan River near Talacogon, Agusan, for the year 1922 
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AGUSAN PROVINCE 
AOUSAN BIYEB, SANTA JOBEFA 

Location. — In front of “plaza” at Santa Josefa. 

Records Available. — From February 1, 1921, to March 31, 1922. 

Gagr — Two standard metric gage boards vertically set on the left 
bank of the river. 

Discharge Measurements. — Made from boat. 

Channel and Banks. — One channel at all stages, straight for about 
300 m. above and below station; both banks high and covered with ve- 
getation; stream bed sandy and muddy and subject to frequent changes 
during flood. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 2,457,200 second-liters on January 9, 1922; minimum dis- 
charge, 11,774 second-liters on October 31, 1921. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Record good for all stages below 
460,000 second-liters; fair for higher stages. 

Discharge measurements of Agusan River, near Santa Josefa, Agusan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





February 1. . 

B. and A. 

4 34 

86 ,068 


February 24, . 

do 

5 66 

534 ,691 


April 9. 

do 

3 98 

65 ,428 


June 9 . 

Abejero 

4 38 

83 ,763 


June 10.. 

do 

4 26 

72 ,860 


June 10 

do 

4 87 

114,668 


August 10. . . 

do. 

3 94 

52 ,300 


August 11,. 

do 

3 88 

46,866 


August 12. , 

. do 

3 82 

42,640 


October 10. 

do 1 

4 30 

87,397 


October 11, 

do 

4 12 

72,302 


December 13 

do 

3 79 

42,841 


December 14 

do. 

4 18 

76 ,032 


December 15 

. . do. 

3 98 

58,521 


1922 





March 1 

do. 

4 23 

80,369 


March 2 . ... 

. do 

4 37 

100,611 




Daily and monthly discharges, in liters per second, of Agusan River near Santa Josef a, Agusan, for the year 1921 
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April 
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47,220 
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49 ,540 

50 ,700 
66 ,520 
62 ,800 

141 ,400 
Flood 
410 ,520 
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March 
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106 ,000 
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77 ,960 
72 ,840 
89 ,280 
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111 ,040 
91 ,320 
255 ,200 
472 ,680 
Flood 

471 .200 
320 .600 
228 .680 
199 ,800 
127,440 
109 ,600 
111 ,040 
104 ,560 

113.200 
111 ,760 
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92,680 

84.520 

80 .520 
78,600 
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Daily and monthly discharges^ in liters per second^ of Agusan River near Santa Josef a, Agusan, for the year 1922 
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72 ,340 
379 ,865 

January 
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AGUSAN PROVINCE 
GIBUNO BIVEB, EBBO 

Location. — About 8 m. downstream from the wharf at Ebro. 

Records Available. — From February 19, 1921, to January 20, 1922. 

Gage. — S tandard metric gage board vertically set on the right bank of 
the river. 

Discharge Measurements. — M ade from boat. 

Channel and Banks. — One channel at all stages; straight for 50 m. 
above and 100 m. below the station. Stream bed sandy and muddy. 
Both banks high and covered with vegetation. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 88,920 second-liters on September 2, 1921; minimum dis- 
charge, 3,280 second-liters on August 10, 1921. 

Diversions. — N one. 

Regulation . — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily; rating curve well-defined below 
80,000 second-liters; fair for higher stages. 

Discharge measurements of Gihung River, near Ebro, Agusan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





February 20, . 

B. and A , 

4 61 

38 ,233 


February 21.. 

do. 

4 68 

36,068 


March 26 

do 

4 46 

36,525 


March 26 

do 

4 21 

32 640 


March 27 

do . 

4 06 

29 ,403 


March 27 

do 

8 97 

28 ,703 


March 28 

do 

3 80 

23 ,626 


May 19 

Abejero . 

4 94 

39 ,766 


May 19. 

do 

3.12 

46 ,214 


May 20. 

do 

4 36 

31,411 


May 21. 

. do. 

3 88 

25,674 


May 22. 

do 

3 58 

22,852 


May 23. 

do 

3 26 

18,712 


July 24 

do 

2 72 

14,071 


July 25 . 

.do 

2 86 

16,396 


November 1 

do. 

4 58 

36,846 


November 1. 

do 

4 44 

31,210 


November 2. 

do. 

4 24 

27,906 


1922 





January 19. . 

do. 

6 89 

88 ,499 


January 20, 

do. 

6 81 

84 ,248 




Daily and monthly discharges y in liters per second, of Gibung River near Ebro, Agusan, for the year 1921 
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October 

20 ,664 
18 ,130 

14 ,870 
12 ,744 
16 ,980 
10 ,768 
10 ,352 

15 ,860 
22 ,036 
24 ,624 
21 ,532 
29 ,528 

34 ,732 
40 ,900 
28 ,376 
24 ,756 

35 ,78(1 
47 ,260 
45 ,900 
50 ,240 
42 ,726 
34 ,732 
28 ,808 
66,180 

72 ,280 

73 ,112 
68 ,580 
60 ,340 
47 ,090 
47 ,776 
62 ,604 

73 .112 
10 ,352 
36 ,460 

September 

83 ,304 
88 ,920 
80 ,600 
78 ,104 
61 ,028 
50 ,590 

25 ,020 

17 ,782 
27 ,080 
28 ,808 
33 ,288 
21 ,284 

18 ,828 
18,130 
17 ,094 
16,756 
16 ,084 
10,144 

16 ,644 
15,530 
14,760 
13 ,896 
20 ,044 
27 ,368 

26 ,660 
25 ,972 
26,108 
20 ,292 

17 ,208 
25,156 

88 ,920 
10 ,144 
31 ,416 

I 

< 

10 ,248 

14 ,436 

11 ,808 

9 ,728 
7,856 
9,728 

13 ,472 

9 ,936 
5,360 
3,280 
9,936 

15 ,860 

19 ,300 
19,796 

13 ,472 
10,248 

9,728 
4,528 
10 ,560 
16,980 
21 ,908 

20 ,044 
20,912 

14 ,544 
12,016 
12,224 

12 ,848 

13 ,576 
58 ,108 
73 ,528 
71 ,448 

73 ,528 
3,280 
17 ,981 

>> 

3 

23 ,316 
23 ,572 
21 ,284 
16 ,868 
16,532 
16 ,868 
14 ,544 
17 ,208 
22 ,292 
20 ,044 
16,308 
17,782 
38 ,660 
38 ,340 
40 ,740 
40 ,420 
33 ,442 
26 ,800 
22 ,676 
20,540 
17 ,666 
15,200 
13 ,680 
12 ,848 
14,112 
12,016 
10 ,976 
10,768 
11 ,600 
12 ,224 
10 ,456 

000 

WStH 

t-^-^TO 

000 

TTrHOJ 

June 

36 ,420 
32 .672 

25 ,020 

23 ,444 
20,540 
17 ,094 

17 ,436 
20 ,416 
19 ,920 

18 ,828 

19 ,548 
15 ,640 

20 ,292 

26 ,800 
20 ,664 
18,828 
18 ,828 

15 ,530 
14.112 
16,420 
18 ,946 

16 ,308 
21 ,036 
50,416 
52 ,758 
52 ,940 
22 .676 
25 ,972 
25 ,700 

24 ,888 

o©jto 

*-105 

0 *-i« 

sis 

May 

51 ,120 
36 ,740 
28 ,808 
27 ,080 
22 ,804 
18,362 

21 ,284 
13 ,896 
13 ,368 

15 .420 

16 ,084 
16 ,756 

1 6 ,980 
18 ,014 
41 ,896 

56 ,620 
62 ,068 

57 ,922 
46 ,240 
31 ,292 
26 ,520 
36 ,9oO 

17 ,898 
16 ,980 
15,310 
13 ,264 

22 ,548 
16,532 
15,420 
22 .676 
35,144 

62 ,068 
13,264 
27 ,482 

April 

20 ,540 

20 ,912 
19 ,300 
17 ,898 
17 ,782 
17 ,208 
19 ,300 
19 ,064 

1 6 ,084 
16 ,644 
15 .420 
14 ,980 
13 ,368 
12 ,120 

1 1 ,392 

10 ,976 
10,456 

9,936 

10,352 

11 ,392 
10,144 
10 ,248 
10,664 
36,420 
32 ,980 

21 ,780 
19,424 
50 ,064 
65 ,380 
61 ,1 80 

65 ,380 
9,936 
20 ,780 

March 

54 ,396 
60,816 
56 .248 
60,154 
60,734 

53 .486 
46 ,070 
47 ,600 
81 ,224 
86 ,424 
86 ,840 
86,008 
85 ,384 
79 ,976 
75,400 
75,192 
76 ,440 
79,560 
78 ,520 
63 ,220 
61 ,292 

54 ,396 
42 ,892 
40 ,260 
35,144 
31,788 
28 ,808 
26 ,180 
23 .832 
22,164 
21 ,086 

86,840 

21,036 

57,467 
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AGUSAN PROWNCK 
SIMTILAO EIVEE, UBERTAD 

Location. — About the north end of Lii^'rt&d. 

Records Available. — From February ’e;\l921, to March 31, 1922. 

Gage.— T wo inclined standard metric gage boards set on the left bank 
of the river. 

Discharge Measurements.— M ade from boat. 

Channel and Banks, — One channel at all stages; straight for 100 m. 
above and 60 m. below the station, stream bed sandy and gravelly. Both 
banks low and subject to overflow at extreme high flood. Right bank is 
covered with vegetation and near left bank is the settlement of Libertad. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 589,200 second-liters on February 8, 1922; minimum dis- 
charge, 6,700 second-liters on July 25, 1921. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Records good below 100,000 second- 
liters, fair for higher stages; discharge below 12,000 second-liters may be 
in error. 

Discharge measurements of Simulao River, near Libertad, Agusan 

Date 


1921 

February 6. 
i^pril 13 
April 14 . 

April 15 
June 14 . 

June 15. . 

August 5 . 
October 6 
October 6 
December 7 
December 7 
December 8 

1922 

February 25. . 
February 26. 




DcMy and monthly discharges^ in liters per second, of Simulcuo River near Lihertad, Agusan, for the year 1921 
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26 ,000 
22,100 
19 ,132 
17 ,884 

17 ,080 
31 ,960 
33 ,898 
29 ,788 
21 ,862 
23 ,076 
26 ,864 
20 ,684 

18 ,496- 
16 ,488 

16 ,104 
12 ,728 
14 ,272 
14 ,624 
26 ,864 
21 ,148 
24 ,100 

19 ,348 
21 ,624 

17 ,680 
14 ,624 
16 ,104 
69 ,620 

111 ,160 
60,100 
237 ,500 
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237 ,500 
12 ,728 
34,097 
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July 

19 ,780 
18,496 

18 ,292 

19 ,132 
17 ,680 
16 .880 
16 ,296 
16 ,720 

14 ,800 
16 ,488 

15 ,720 
34,912 
19 ,348 
26 .172 

24 .100 
26 ,864 
25 ,724 
19 ,348 
15 ,168 

11 .100 
10,700 
10 ,100 

9,500 
5,860 
5,700 
33 ,560 
29 ,788 
26 ,288 
23 ,580 
23 ,076 
21 ,624 

34 ,912 
5,700 
19 ,068 

I 

72 ,400 
69 ,270 
82,010 
33 .000 
31 ,100 
29 ,580 
27,300 

24 ,340 
22 ,120 

19 ,950 
18 ,610 
16 ,350 
14 ,910 
13 ,830 
88,910 
33,560 
41 ,472 
28 ,608 
26 ,288 
23,076 
21 ,862 

20 ,684 
21 ,386 
21 ,148 
20 ,684 
20 ,252 
19,348 
20 ,684 

25 ,448 
22,344 

88,910 
13 ,830 
31 ,013 

Anyi 

85 ,230 
61 ,880 
52 ,950 
49,260 
43 ,200 
40 ,400 
34 ,140 
32 ,620 
28 .820 
25 ,820 
29,580 
25 ,080 
26,560 
25 ,820 
42,000 
44 ,400 
46 ,800 
35,290 
27 ,300 
24 ,340 
22,120 
19 ,950 
17 ,790 
16 ,350 
15 ,270 

13 ,830 
12 ,750 
12 ,390 

14 ,190 

15 ,270 
17 ,070 

85,230 
12 ,390 
29 ,564 

April 

58.440 
60 ,490 

40 .400 
47 ,620 
47,620 
38 ,020 

41 ,200 
33 ,380 
47 ,210 
44 ,000 
38 ,020 
30 ,340 
26,190 

23 ,970 
22 .490 
21 ,030 
19 ,950 

18 ,510 

77 ,790 
16 ,350 
15,630 

19 ,950 

24 ,710 
24 ,340 

78 ,950 
87 ,070 

106 ,470 
242 ,590 
204 ,590 
132 ,150 

242 ,590 
15,630 
56 ,949 

March 

176 ,310 
128 .470 
117 ,810 
93 ,510 
111 ,910 
213 ,410 
201 ,150 
169 ,410 
159 ,290 
261 ,750 
353 .410 
341 ,910 
328 ,450 
270 ,150 
228 ,750 
196 ,550 
162 ,050 
157 ,450 
131 ,690 

110 ,990 
64 ,460 
59 ,300 
58 ,440 
80 ,170 

93 ,510 
135 ,370 

111 ,910 

94 ,890 
61 ,880 
78 ,790 
74 200 

353 ,410 
68 ,440 
155 ,398 

February 

40 ,800 
39 ,600 
34 ,140 
31 ,100 
29 ,960 

34 ,520 
27 ,300 
52 ,950 

41 .200 

35 ,680 
144 ,030 

63,600 
67 ,950 
55 ,890 

86 .150 

74.200 
69 ,710 
74 ,650 

57.150 
67 .950 
56 ,890 
90 ,750 

102 ,650 

144 ,030 
27,300 
59 ,901 

January 
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AGVSAN PROVINCE 
XTMATAN EIVEa, LOBETO 

Location. — About 100 m. upstream from the wharf at Loreto. 

Records Available.— From February 11, 1921, to March 31, 1922. 

Gage.— S tandard metric gage board vertically set on the right bank 
of the river. 

Discharge Measurements. — Made by wading at low water and from 
boat at high stage at 50 m. above gaging section. 

Channel and Banks. — One channel at all stages; straight for 150 m. 
above and 100 m. below gage. Stream bed sandy and gravelly. Both 
banks high, composed of alluvial soil and covered with cultivated plants. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 460,320 second-liters on January 9, 1922; minimum dis- 
charge, 11,280 second-liters on April 19, 1921. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Record good below 163,000 second- 
liters. For higher stages records may be in error due to drifts which 
sometimes dammed up the water. 

Discharge measitrements of U may an River y near Loreto y Agusan 

Gage Dischargf 
height (second- Remarks 

(meters) liters) 


2 71 
2 62 

3 48 
3 90 
3 76 

3 34 
3.50 

4 48 
4 03 
2 88 
2,69 
3 37 
2 94 
2 74 


2 66 ' 22,167 

6 14 ' 300,684 


26,845 
21,486 
70 ,233 
92 ,460 
97,636 
64 ,598 
77 ,407 
138,763 
100,629 
31 ,886 
25,174 
i 63,177 I 
I 33 ,722 
I 28 ,304 



March 11 
March 12 . 


do. 

do 



Daily and monthly discharges, in liters per second, of V may an River near Pohlacion, Loreto, Agusan, for the year 1921 
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Q 

18,660 
28 .320 
27 ,980 
30 ,032 

78 .100 
38,080 
74 ,000 
40,220 

31.788 
27 ,640 
23 ,800 
21 ,416 
21 ,120 
20,886 
25,650 

81 .788 
133 ,840 

78 .100 
76.720 
53 ,340 

31 .788 
29,000 
35,600 
37,240 
32,880 
27 ,640 
31 ,788 
38 .500 
52 ,280 
41 ,550 
33 ,640 

133.840 
18,660 
41 ,075 

1 

Z 

39 .360 
195 ,280 
34 ,400 
31 ,076 
32 .150 

38 ,680 
31 ,788 

26 ,640 

51 .240 

39 ,790 
36 .400 
61 ,950 
31 ,076 

27 ,640 
25 ,030 

114,700 

57.240 
42 A50 
31 ,788 
27 ,640 
25 ,650 
44 ,340 

25 ,030 
29 ,000 
31 ,788 
29 ,000 

26 .310 
22,900 
21 ,416 
19,984 

195 .280 
19,984 
41 ,706 

1 

0 

ts 

o 

55 .500 
236 ,920 
98 ,400 
56 ,660 
45,300 
38 ,080 
59 ,580 
34 ,020 
229 ,300 
229 .300 
61 ,350 
164 ,700 
82,340 
53 ,340 
88 ,300 
125,860 
204 ,900 
131 .800 
356 ,600 
187 ,440 
111 ,100 

76 ,720 
90 ,300 

112 ,900 

77 ,400 
90 ,300 
63 ,750 
46 ,260 
20 ,836 
34 ,800 
30 ,032 

356 ,600 
20,836 
106 ,261 

September 

240 ,000 

104 ,200 
102,520 

53 ,340 
48 ,700 
71 ,360 
86 ,780 
86 ,780 
68 ,408 
45 ,300 
34,020 
51 ,760 
34 ,400 
29 ,000 
63,750 
63 ,750 
123 ,980 
123 ,980 
125 .860 
60 ,170 
42 ,450 
92 ,920 
95 ,230 
53 ,880 
118,340 
67 ,820 
76 ,720 

105 ,880 
102,520 
104 ,200 

240 ,000 
29,000 
82,434 

August 

69 ,900 
94 ,540 
37 ,520 
35 ,780 
32 ,400 
30 ,24u 
29 ,160 
25 ,380 

34 ,640 
44 ,600 
32 ,400 

32 ,960 

35 ,200 

33 ,520 
19 ,700 

14 ,500 
13 ,560 

15 ,880 
59 ,200 
22 ,740 
47 ,620 
32 ,400 
28 ,080 
32 ,400 
40 ,420 
37 ,520 
48,860 

133 .540 
437 ,920 
114,700 
160,640 

437 ,920 
13,560 
58 ,981 

July 

55 ,120 

62 ,420 
51 ,340 

56 ,4u0 
61 ,740 
60,380 
34,640 
30 ,780 

113 ,700 

38 ,100 

32 ,400 

47 ,000 

34.640 
42 ,800 

106 ,040 
105 ,200 

71 .640 
64,550 

48 ,860 
47 ,620 

39 ,260 

33 ,520 
36 ,460 
23 ,780 
19,200 
38,100 
64,500 
45 ,200 

63 ,100 
56 ,400 
39 ,840 

113,700 
19,200 
52 ,083 

June 

20,200 

15.420 
63 .100 
89 ,700 
56 ,400 
48 ,240 
63,100 

112 ,840 
101 ,100 
75,860 
88.900 
99 ,460 

168 .500 

237.500 
197 ,940 
126,180 

89 ,700 
94 ,540 
116 ,340 
118,980 
104 ,380 
64 ,500 
150,100 
251 ,300 
244 ,860 
126,180 
61 ,740 

74.420 
47 ,000 
€5 ,200 

251 ,300 
15,420 
1C5 ,789 

May 

246 ,700 
145 .500 
47,000 
43 .400 
41 ,600 
39 ,260 

38 ,100 
36 ,940 
35,780 

34.640 

34.640 
34.640 
32 ,400 
31 ,320 

39 ,840 
285,340 
290 .860 
272 ,460 
241 ,180 
212 ,260 
196 ,100 
159 ,300 
118 ,100 

39 ,460 
83 ,440 
63,100 
45 ,200 
39,260 
38 ,100 
31 ,860 
24 ,840 

290 ,860 
24 ,840 
97 ,504 

April 

24 ,840 
25 ,380 
24 ,840 
24 .840 
24 ,840 
23 ,780 

23 ,260 
22,740 
22 ,220 

21 .700 
20 ,700 

19.700 
18 ,720 
17 .280 
16 ,800 
15,880 
14 ,040 
31 ,120 
11,280 
46,600 

24 ,840 
21 ,200 

24 ,840 
33 ,520 
30,240 
27,540 

25 ,920 
118,100 
340,540 
290 ,860 

340,540 

11,280 

46,672 

March 

138 ,140 

165 ,740 

166 ,660 
61 .740 
86.120 

107 ,560 
72 ,980 
54,480 
132 ,620 
381 ,940 
368 ,140 
197 ,300 
184 ,140 
309 ,260 
322 ,140 
184 ,140 
154,700 
149 ,180 
112 ,840 
95 ,360 

87 ,340 
70 ,820 

88 ,120 
62 ,420 
53 ,840 
51 ,340 
51 ,340 
48 ,860 
36,360 
30 ,240 
26,460 

381 ,940 
26 ,460 
134 ,010 

February 
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Daily and monthly discharges , in liters per second, of Vmayan River near Poblacion, Loreto, Agusan, for the year 1922 
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ALBAY PROVINCE 


CALACRAN RIVER, OAS 

Location. — About 2 km. in the easterly direction from the Oas-Manga 
trail. 

Records Available. — From January 6, 1921, to September 9, 1922. 

Gage. — S tandard metric gageboard vertically fastened to a tree on the 
left bank of the river. 

Discharge Measurements.— M ade by wading. 

Channel and Banks. — One channel at all stages; straight for about 
60 m. above and below the stations; stream bed sandy and muddy. Both 
banks high of earthy texture and covered with vegetation. 

Extreme of Discharge. — Maximum discharge recorded during period of 
observation, 77,230 second-liters on August 1, 1922; minimum discharge, 
304 second-liters on June 13, 1922. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy.— G age read twice daily. Records determined from poorly- 
defined curves. 


Discharge measurements of Calcocran River y near Sabang, Oas, Albay 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- Remarks 

liters) 

1921 




January 5.. 

S. Musa . 

.65 

1,558 

May 19 

. do. 

45 

1,316 

August 5. 

Buchanan and Musa. 

95 

4,887 

September 2 

S. Musa . 

1 16 

8 ,067 

December 10 

0. Bueraventuia 

1 06 

4 ,849 

December 24 

do. . 

94 

3 ,866 

1922 




January 2 . 

S Musa.. 

96 

3,268 . . 

January 24 ... 

... do. 

86 

2,393 

January 25 ... | 

do. 

86 

2,166 

March 6 

do. 

70 

873 

March 7 

0. Buenaventura 

68 

806 

March 23 

S. Musa . 

42 

801 

April 4. . 

0. Buenaventura 

40 

671 

April 20 ... 

do. . 

40 

697 . . 

Mays.. 

do. . . 

42 

848 

May 24 . 

do. 

50 

1,891 . . 

June 4 . 

do. 

39 

490 

June 20.. 

do. ... 

42 

669 
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DaUy and monthly discharges^ in liters per second, of Calacran River near Sabang, Oas, Albay, for the year 1921 
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Daily and monthly discharges, in liters per second, of Calacran River near Sabang, Oas, Albay, for the year 1922 
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ALBAY PROVINCE 
NACIOI RIVE&, LIOAO 

Locatiuxm. — in the barrio of Nacici, about 10 m. north of the Ligao- 
Tabacco Provincial first-class road. 

Records Available. — From January 4, 1921, to November 30, 1921. 

Gage. — Standard metric gage board vertically fastened to a tree on 
the right bank of the river. 

Discharge Measurements. — M ade by wading. 

Channel and Banks. — One channel at all stages; straight for 15 m. 
above and 25 m. below the station. Stream bed stony and sandy. Right 
bank high and of earthy texture; left bank low, of earthy texture and 
covered with vegetation. 

Extremes of Discharge. — Maximum discharge, recorded during period 
of observation, 44,850 second-liters on October 21, 1921; river frequently 
dry. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Daily discharge determined from 
a poorly-defined curve. 

Discharge measurements of Nacici River, neai Nacici, Ligao, Albay 




Gage 

Discha’’ge 


Date 

Made by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1921 

i 




January 4. . . 

S. M. M 

n 

163 


January 22.. 

O. Buenaventura 

08 

204 


February 7 . 

do 

08 

218 


February 24 . 

S. M. M 

14 

77 


March 9 

0. Buenaventura 

14 

374 


March 23 

do 

12 

260 


June 6.. . . 

do. 

i 10 

242 


July 6 

S. Musa . 

26 

864 

1 

August 6 , 

Buchanan and Mufo 

1 14 

672 


September 1 . 

S. Musa , 

1 25 

641 


September 2 . 

0. Buenaventura 1 

! 22 

662 


September 17, . 

. do. 1 

18 

924 


September 21 

do 

14 

660 


October 10 

' S. Musa.. 

18 i 

667 


October 12.. 

1 O. Buenaventura 

20 

977 




Daily and monthly discharges, in liters per second, of Nacid River near Nacici, Ligao, Alhay, for the year 1921 
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ALBAY PROVINCE 


PAXTLOa RIVER, LIGAO 

Location. — ^About 27.7 km. from Legaspi on downstream side of bridge 
on the Legaspi-Ligao Road. 

Records Available.— From February 10, 1919, to July 15, 1922. Also 
from November 27, 1910, to April 20, 1912, at old location very near the 
present station. 

Gage. — Standard metric gage board fastened vertically to stone abutment 
of bridge. 

Discharge Measurements.— Made by wading at low water; from bridge, 
at high water. 

Channel and Banks. — Channel is straight for 20 m. above and 26 m. 
below. At measuring section bed of stream is sandy and shifting. Both 
banks are high and not subject to overflow. Flow is fairly uniform. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation 58,540 second-liters on December 23, 1910. Minimum dis- 
charge, 1,026 second-liters on June 14 to 18, 1920. 

Diversions. — None above station. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge from November 27, 1910, to April 20, 1912, 
determined from a poorly-defined rating curve. From February 10, 1919, 
to December 25, 1921, determined from a fairly well-defined rating curve. 
From December 26, 1921, to July 15, 1922, determined from well-defined 
rating curve. Gage read twice daily. 


Discharge measurements of Paulog River near Tuburan, Ligao, Albay 


Date 

Made by — 

Gage 

height 

(meterp) 

Discharge 
(sf cond- 
1 iters) 

1910 




August 19 

J. I. Quinn 


1 ,ri60 

September 10. . . 

do 


1 ,lJr 

October 17 

do. 


2,330 

November 27.. 

do 

82 

2,360 

December 14 

do. 

85 

2 ,620 

December 19. 

do. 

87 

2,770 

December 27 

do. 

91 

3 ,470 

1911 




January 11.. 

W. Demers 

90 

3 ,150 

January 19 

.. do 

86 

2,800 

January 20.. 

do 

88 

2,900 

January 30. . 

do . 

86 

2,640 

Pberuaryl.. 

do 

88 

2 ,550 

February 9.. . 

. do 

86 

2 ,780 

February 20, . 

do . 

1 06 

6 ,460 
3,889 

February 27.. 

do 

92 

March 10. 

do . 

87 

2,303 

March 30 

do. . 

90 

2 ,200 

April 10. . . 

do 

94 

3 ,360 

April 24 . . . 

. do , 

91 

2 ,320 

May 4 

do 

93 

2 ,670 

May 19 

..do 

87 

2 ,230 

May 29 . . ... 

. do. 

88 

2 ,290 

June 6 

. do 

86 

2 ,080 

June 12 

do 

90 

2,120 

Juno 21 

. . .do 

86 

1 ,980 

Juno 23 

do 

89 

2,680 

Juno 26.. 

... do 

86 

2 ,070 

July 12 

do 

93 

3,270 

July 29 

.do .. 

92 

2,770 

Auguat 2 

dd.. . . 1 

89 

2,890 

Augutt 11 

do . 1 

87 

1 .990 


Remark'' 
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Discharge measurements of Paulog River near Tuburan, Ligao, Albay — Ctd. 


Date 

Made by — 

Gage 

height 

(meters) 

1911 



August 19.. . . 

W. Demers. 

96 

September 6. . . . 

do 

87 

September 7 

do. 

.86 

September 9 . . . . 

do 

85 

September 20 

do. 

87 

September 22 

do. 

87 

September 23. . . 

do. , 

89 

October 4. . , . 

do. 

87 

October 9 

do. 

87 

October 30. 

do. 

85 

December 5 . . . 

do. 

87 

December 7 . . 

do. 


December 16 

do. 

89 

December 19 

do 

87 

December 28 

do 

86 

1912 



January 4.... 

do. 

85 

January 16.. 

do 

87 

January 19.. 

do. 

86 

January 27. . . 

do. 

84 

February 7 . . . 

do. 

85 

February 14. . 

do. 

86 

February 19. . . . 

do. 

84 

February 26 . . 

do. 

86 

March 11 .... 

do 

83 

March 21 

do. 

84 

April 3 

do 

84 

April 10. . . 

do 

82 

1919 



February 8 . . 

W. Demers and A. Fe- 
garido 

48 

March 1 

A. Fegaiido 

45 

March 21 

do. 

45 

April 16 

. do. . 

44 

April 24. . . 

May 9 . 

A. Pegarido 

40 

do 

43 

May 16 . . 

do. 

42 

June 6 . . . 

do. 1 

38 

June 30 

do. 

42 

July 7 ... 

do. 

42 

July 19 

do 1 

43 

July 22 1 

do 

1 42 

August 18 . 

September 4 . . 

do. 

38 

A. Fegaiido and M. B. 
Canas. 

! 36 

September 16 

do 

38 

September 25 . . 

do 

36 

October 8 

do. 

38 

October 22. 

do 

40 

November 3. . 

do 

40 

November 4 . 

dr. 

36 

November 18. 

do 

40 

November 18. 

do 

84 

December 1. 

A. Fegaiido 

50 

December 11 

do. 

46 

December 16 

do 

48 

1920 



January 9. . 

M. B. Canss. 

f2 

January 14 

do. 

52 

February 6., 

do 

48 

February 16.. 

do. 

50 

February 26 . 

do. 

48 

March 8 . 

do. 

48 

March 16 . 

do. 

46 

March 26 

do. 

46 

March 29 . . 

do 

46 

April 10.... 

do 

42 

April 22 . . . 

do. 

44 

May 4 

do. 

40 

May 18 

do. 

44 

June 7 

do 

44 

June 18 

do. 

48 

July 8 . 

do. . 

48 

July 21. .. 

do. 

44 

July 29 

M. B. Caras and 0. Bue- 
naventura. 

46 

August 4 

0. Buenaventura 

45 


Discharge 1 
(second- Remarks 

liters) 


3,520 

2,390 

1,940 

1,720 

2.490 
2,510 
2,390 
2,050 
2,070 
1,930 
1,900 
2,260 
2,090 
2,220 
1,730 

1,890 
2,070 
1 ,780 
1 ,910 
1,750 
1 ,910 
1,870 
1,680 

1 .490 
1,630 
1 ,620 
1,610 


2,130 

2,010 
1,860 
1 ,680 

1,490 
1 ,580 
1 ,250 
1 ,414 
1 ,330 
1 ,480 
1,570 
1 ,540 
1,340 
1,370 

1 ,660 
1,120 
1,180 
1,480 

1,520 
1 ,400 

1 ,520 
5,380 
2,290 
1 ,980 
2,180 


2,480 ' 
2,710 
2,030 
2,110 
2,080 
2,290 
1,960 
1 ,860 
1 ,460 
1 ,140 
1,460 
1 ,560 
1 ,9C0 
1 ,470 
1 ,740 
1,640 
1 ,310 
1,440 

1 ,878 



Discharge measurements of Paulog River near Tuburan, tAgaOf Albay — Ctd. 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1920 





August 11 

0. Buenaventura . 

43 

1,244 


August 16 

do 

40 

1,058 


August 28 

. . .do. . r. , 

42 

1,246 


September 3 . . . 

do. ... 

47 

1,642 


September 11 . . 

.do. 

46 

1 ,634 


September 17 

dc. 

49 

1,837 


September 25 

do. 

59 

3 ,199 


October 6 

do. 

61 

2,070 


October 21 

do 

49 

1,828 


October 29 

. do. 

46 

1 ,569 


November 4 

do. 

54 

2,460 


November 12.. . . 

do. 

42 

1,225 


November 19.. 

do. 

47 

1 ,674 


November 27. . 

dc. 

46 

1 ,564 


December 3 . 

do 

48 

1,739 


December 18 . 

do. 

46 

1 ,639 


December 20 . 

do. 

46 

1 ,627 


1921 





January 6 

do. 

44 

1,391 


January 15. . . 

do. 

43 

1 ,270 


January 21.. . . 

do. 

45 

1,479 


January 31. . . 

do 

60 

2,031 


February 6. . 

do 

48 

1,760 


February 16.. 

do 

47 

1 ,676 


February 21 . . 

do. 

49 

1 ,831 


February 28.. . 

do. 

46 

1 ,487 


March 8 

do 

67 

2,861 


Match 18 

do 

54 

2,408 


March 21 . . 

do. 

.63 

2,276 


March 31. . . 

do. 

48 

1,710 


Aprils. . . 

do. 

49 

1,830 


April 21 

do. 

45 

1,466 


Match 80 

do 

41 

1 ,119 


May 3.. ... 

do. . 

40 

1,091 


May 9 . ... 

. do. 

44 

1,362 


June 9 

do 

46 

1,692 


June 30 

do. 

.42 

1,175 

} 

July 9 

do. 

46 

1 ,338 


July 27 .... 

do. 

47 

1 ,459 


August 4 . 

do. 

47 

1 ,491 


August 23 . 

do. 

44 

1 ,344 


September 1 

do. . 

47 

1,674 


September 17. . . . 

do. 

48 

1 ,774 


September 20 

.do. 

46 

1,652 


October 4. 

do. 

48 

1 .739 


October 12. 

do. 

60 

1 ,876 


November 3. 

do 

68 

4,806 


November 30.. 

S. Musa . 

48 

1 ,732 


December 5 

do. 

I 83 1 

7,763 


December 21 . 

0. Buenaventura 

54 1 

2,518 


December 29 

do. . 

44 

3,133 


1922 





January 3. . 

do. 

40 

2,586 


January 11.. 

do. 

38 

2,398 


January 16 . 

do. 

45 

1 3,187 j 


January 26.. 

do. 

38 

2 .222 


February 2.. 

do. 

43 

3 ,027 


February 23. 

do. 

35 

2 ,048 


March 3 ... 

do 

34 

1 ,903 

■ 

March 23 

do. 

34 

1 .907 


Aprils . . 

do. 

33 

1 ,661 


April 19. . .. 

do. 

32 

1,681 


April 28 

do. 

28 

1 ,441 


May 4 

do. 

29 

1,579 


May 12.. . 

do. 

27 

1,305 j 


May 18 

do. 

28 

1,539 


May 23 

do. 

34 

1 ,777 


June 3 

. do. 

26 

1 ,477 


June 10 . 

W. Demers and O. Bue- 

28 

1 ,666 



naventura. 




June 19 

S. Musa and 0. Buena- 

28 

1 ,499 



ventura . 




July 8 

0. Buenaventura 

29 

1,563 

1 


Note. — Gage-height readings from Februafy 10, 1919 referred, to new datum. 



Daily and monthly discharges ^ in liters per second, of Paulog River near Tuhuran, Ligao, Ambos Cama/rmes, for the year 1910 
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Day 
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Mean 


Fote. — Discharge determined from poorly defined rating curve applicable from November, 19 10, to April, 1912. 
Discharges over 8,000 second-liters estimated from extension of curve. 
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Note. — Discharge determined from poorly defined rating curve, applicable from November, 1910, to April, 1912. 



Daily and monthly discharges, in liters per second, of Patdog River near Tuhtiran, Ligao, Alhay for the year 1912 
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Note. — Discharge determined from poorly defined lating curve applicable from November, 1910, to April, 1912. Station maintenance discontinued 
after April 20, 1912. 



Daily and monthly discharges, in liters per second, of Paidog River near Tuhuran, Ligao, Alhay, for the year 1919 


67 


1 

te wj .w ^ r-( o» CO U5 iH o o o *H lo o w KS eo 00 Ci o> »o »n lo eo o» as 
t-CS!C00»OiO05N0>0>t't-t-e<IO0>Wc-»Oe00>0)l>*fl«5N<MN0>«5»O 

t«-^^rMr^U}00'4<rHi-iCS0>Cri'«fi-<*>4-^C00>OQ00Qt>«0«D'<i*'Wa0(0<0 

©OM 

©t-f4 

©©04 

Q 

04 M d 91 04 (N N M M 04 r>t rH d 04 M M e4 O lo 04 ca M 01 N M ca 04 M N 01 

04»-<« 

1 

i 

► 

o 

Z 

0000>0400000>-tOOOeOO>in<©b-«-lrHiH»-t»H,-iO*-<‘00»eO 
00©^H?e<OOOf-<i-lt-0 5tH«OiOiao004l>t-t-0-t-t't-0104WOCr> 
'it"»fTriHoo<o-^’^i-t»Hio-<i''^ooy3C5e4’-<‘0«i‘Ovovou5cft»-t'<3'©oo 

i-H f-( r-( rH iH rH iH IH r-l tH H CO 04 04 <0 W rH ,H ^ tH rH (H C4 04 01 01 • 

12 ,955 

1 ,119 

2 ,397 

u 

.0 

oooooooooooooooo<Aco<Oi-4oo©o)co<o©ooa<*Hooooo<o 

'1»TtiTt<'ifO«<J<O'«frHp«0«0<0«0OO»-<-^0»t'OOOr-<0iOOOC)«0U5 

04010101'^01'^01©^OOOeOrr'<j'r-iT^oOt-'^'«l''^.-ti-^'^'V^xi<pc- 

©©© 
©o © 

o 

O 

rHHr^T-H-trHiHr-teOr-lrHT-(i-(CO»-<i-liH»-iOI01*H»-lrH»H01rHt-(T-4rii-tfH 


S 

X) 

e 

(U 

a 

w 

OOOOCOPPPP04<^T-«HrtT-40QOCOiLA<->00©00©(OClOOOOOOOOO j 

01 04 04 *1 o O O 00 »0 lO iH »-i -e* 04 04 »H rt Tjt •e' TT © O 04 01 CM 01 01 1 

*Hr-lrSrH»-lr-trHi-tr-(iHr-tCM01r-tiH»-Hc-04T-lfHi-tiHTHi-ti-lMTHTHi-trH 

7 ,105 

1 ,066 

1 ,586 

1 

OOOKOr-lr-^iHTHTHPPPr-IOOOOOOOOOOOOOOOOOOOOWlOO 

oooo»r-t-i>b-i.-u5U5inoj©'<<i>'«t»-»i"<f'<«'r-o©ooooo©>«oio 

Tt'rf'«1<i/5iOiO*/5iOk/5t'C-t-*-i'^01C4C40104©'l*^'3''^'^''I"'*"^l^'^^ 

lA w t- 
© rf© 
©CM ‘JO 

tifi 

<1 

rHTHrHe0r^'-lrHH»-(r-lrH»HO|r-(fHiHt-i»HiHrHrHrMrMr-(r-(TWi-<rHr-IOl'-' 

« r-lfH 1 


Ot'-r-(rHOOO©©00»-lrH©0©©©©©©r-(rHO©©©©rHO© 

>0CM©©OOOO0OO©t-OOO©Oa)OOt-l:»tr-l'-OOOt'-OO 

319 

00 

LZl 

d 

'HC0Ol01rHi-(r-lT-4rHr>(r-^01rH^f-tr-(»-(r-tT-<,HiHr-l,HrH»Hr-lT-<r-(rir-lTH 

©f4fH 

§ 

f-tOOOOOOO®-H.Hr-(PPO©0©©©»Hr-liH©©©»-liHiOOrHiH 

t'*o©'*}'Tj'oot-eo©ioioooooooo-t-c-©ooi'woi©t>i^ 

r-i W© 

© 't© 

»0 CM ® 

>> 

,H^H»^©0*Hp^,-(-HpFHr^1-tr-ll-t1-<rH■.fOOO©01-10©0©0^-l 

t-t^t't>t-i.'-t-t>t-t'tOt-t-0-t'*l>t-t-00000©©l>C>0®©©l- 

o®w 

tF 0>r5 
© 'T to 



iH iH r-* 

April 

®0r-(®®®®®r-(fH®®®®®0®©®©00®®®®f-l^r-»f-( 

®®fH®®®t-®rHiH®®®©®©©©©b»®©©t-©®»0»OU5vO 

T-tT-t04iHTHT-(r-tT-t01C4T-(THT-(T-4T-(rHi-(i-ti-lrM»HT-lT-l»-lr-(r^r-(f-(r-ti-( 

T-l l-HOO 
©t-FH 
r^U5©_^ 

01t-ti-t 

u 

©fHf-(OO01O©OOOOOOOC4©iH©OOOC4OOOTHH©01O 

©T-(iH®®00©©©O®©©©®00©r-t©®®©00©©©T-«iH®00© 

©®© 

Fl»© 

CO 

r-(0101'-(rH*H»-(THr-t04>HfHtH04iHHlH01<Hi-li-lrHi-li-lfH.-tC401rHr-tr-» 

OI^HfH 

February 

' iH rH ® ® ® ® © 04 © © r-l ® ® ® ® CM © O ® 

• • - • ■©©i0 00 000>k0®t-tr-©t-t’t-t'©w5t-00 • 

. .T-<t-i®®0©®00©©r-l©©©©00®©© • 

0104 04 0lC4rH01rMiHiH01'-'THTHi-lr-(01rHC4 • 

2,659 

1 ,862 
2,120 

January 



Day 


Maiimum .... 

Minimum 

Mean 



04 CO US © f 00 © e *-( 01 © "e u) © t> 00 © o H 04 © u3 tb 0 * 00 © o iH 
rH *H f-l rH r-t 04 rH t-t r-t 01 01 «4 04 04 01 01 01 04 01 © © 



are estimated from proloniration of curve. 



Daily and monthly discharges, in liters per second, of Paulog River near Tuhuran, Ligao, Albay, for the year 1920 
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fHfHi-('»HrH»HrMiH»MTHii-tr-*01CldrHr«(iHr-(iHr-t(HrHdT-t(Hr-(iHr-l 

. 

2,730 

1 ,537 
1,835 

January 

©©©©©©©©©©©d“5©©d©d©©©©©©0©©0©0© 
05'V©©i-tC005©©©©©©©©©^©OOO©©©©©05 05e0e005 

d"c0 CO CO CO d d d Cl iH r1 d d d d d 05 d Cl d d CM r-< rH ri fM rH rl fH IH 1 H 

3,745 

1,730 

2,329 

Day 

1Hdeo^‘0©^-o6©©^-*cico•^©©^•o()o»©l-te>^eo'0«5©^>ooo>c>*-^ 
r-* ^ ro d M d d d d d d d d eo m 

Maximum 

Minimum. . . 

Mean 


Note. — Daily discharge determined from a fairly defined curve, applicable throughout the year 1920 to December 25, 1921. 



Daily arid monthly discharges^ in liters per second^ of Paulog River near Tuburan, LigaOj Albay, for the year 1921 
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1 ,730 
1,730 
1,730 
1,730 
1,537 
1,637 
1,730 
,082 
1,730 
1,730 
1,730 
2,082 
1,840 
1,730 
1,730 
1,730 
1,780 
1,730 
1,630 
1,537 
1,537 
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1 ,630 
2,332 
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1,786 
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C<OOOOt-C<IOOOOOe0QOOOOt-t-OOOOO©©cgoO • 
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7,520 
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1 ,960 
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1,537 
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1,380 
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7,520 
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2,082 
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1,455 

1 ,537 
1,537 
1,455 
1,310 
1,380 
1,244 
1,244 
1,244 

1 ,244 
1,244 
1,244 
1,380 
1,380 
1,244 
1,630 
1,380 
1,244 

2,082 

1,244 

1,419 
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6i6JN^e4e^coeococ\i-j^iH^64e^we^c4 0» weococ\64cisco eoeociscoccco 

©© © 
ao^cc 

COrHOi 
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O © O O O O O O O O t- t- b- C- t- 1- C- 1- C- O O t- © O O © 'C © '•!' O 

CO CO CO CO CO CO CO CO « CO CO CO CO « CO CO CO CO « W W CO « 00 « rH -v 00 '<r ■<c 

c- c- 1 - © e-c- 1 > c- 6- © ©© © © US©©©© co«©coeo «eo CO coe4 *-< * 

1,730 

1 ,140 
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©©©©©©©e3NN©5J©©65l©©M©©NOJ©©©©©©©©© 

©’C!eo«co©«5©©©oao©<o«co©©©i-i©«©©©©co«eoeoeo 

©OOt-C-t-©©-i<<'^''C6J©©©rtt-C>l'Vt-©'i»'«C<|6J<3»0>t-t'C-t-t- 

1-tr^r-(.-lr-(W'H'eONe»e«N»-'’-'NMCON©eOe«OJN6J'-'i-'i-t<-lrHiHrH 

6,705 

1,730 

2,331 
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© © © © © C- t- t- 1- t- © © © O © © © © © © © © O O © CO © 01 
O©'«l'W«C0WC0C0«©0Pc0 00©W0&©««©©©C0©'i|'©« 

M©ooc-e-©©©©©'<J'eoc-coooeoeoco©©©©©t-t-'^©© 

6J,-liHfHi-(»-(r-(r-li-|iHT-ti-(fHr-(T-«r^r^rH*Hil<'VOlrH64©e00J0fl 

6,706 

1,380 

2,153 

January 

00©©©©©©©t-©©©©©©©l>t-©©©©©©©©©©r-t© 

iH©©oQoo©woo©Maowoo©©©coeoco©©©www©©oo©©© 
m©m©eocommt-©mcomeomt>©©©mrammco©m o^© © 

5,705 

1 ,310 
1,687 

Day 

i: ii: 

III 

: : : ; : : : : : : : ’ : : • : : : SSS 

r-iNeo'U'©<Dt-oo©©iHMeo-v©©t-^oo©©iH6ieoi¥©©t^ooo>©»<i 

rH rH 11 ^ 1-4 iH 1-1 1-i 1-1 ,-1 04 69 M 64 M 04 M 04 64 Ol CO CO 


Note. — Discharge determined from well-defined rating curve, applicable from December 26, 1921, to July 16, 1922. 



Daily and monthly discharges^ in liters per second^ of Paulog River near Tuburan, Ligao, Albay, for the year 1922 
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Note. — See footnote to daily discharge for 1921. 
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ALBAY PROVINCE 
POLANOVI KIVER, POLANGTTI 

Location. — About 176 m. from Polangui and 40 Km. from Legaspi on 
the down stream side of bridge on the Legaspi-Libon Road. 

Records Available. — F ebruary 10, 1911, to April 20, 1912. 

Gage. — N o longer in existence. A standard metric gage board was 
fastened horizontally to a tree on right bank of river about 175 m. from 
the bridge. Chain 14.01 m. long used in measuring height. 

Discharge Measurements. — Made by wading at low water, from con- 
crete bridge at high water. 

Channel and Banks.— One channel at all times; straight for 400 m. 
above and 200 m. below the gaging section. Right and left bank only 
1.5 m. high; subject to overflow, and covered with woods. Measuring sec- 
tion ideal but has rather shifting stream bed and flow rather swift. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 19,145 second-liters on July 1, 1911; minimum discharge, 
400 second-liters on March 9, 1912. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge applicable from February to June, 1911, 
determined from a fairly well-defined curve from 650 to 3,300 second-liters; 
and from July, 1911, to April, 1912, from a fairly well-defined curve from 
800 to 1,700 second-liters. Gage read twice daily. 

Discharge measurements of Polangui River near Polangui^ Albay 


Date 

Made by — 

Gage 

height 

Cmeteis) 

Discharge 

(second- 

liters) 

Remarks 

1911 





February 10.. . 

W. Demers 

1 C6 

1,270 


February 11 . 

do 

1 10 

1,760 


February 17 . . 

do 

1 10 

1,790 


February 18 . 

do. 

1 12 

1,870 


February 22 . 

do. 

1 11 

1,820 


March 9 

do 

1 08 

1,617 


March 31 . . 

do. 

1 00 

1,030 


April 4 . . . . 

do 

99 

890 


April 17. . . 

do. 

1 08 

1,820 


May 5 . , 

. do. 

1 02 

1,390 


May 6. . 

do 

1 03 

1,670 


May 12.. 

do 

1 00 

1,680 


May 26.. 

do 

95 

1 ,140 


May 26 . . 

do 

.96 

1,200 


June 10 . . 

do. 

.96 

1 ,070 


June 22.. 

do 

96 

1,110 


July 11 

... do. 

1 47 

6,810 


July 24 . 

. . do . 

1 10 

2 ,300 


August 7 

do. . . 

98 

1 ,300 


August 18 

do 

94 

1 .610 


September 18. ... 

do 

.91 

760 


September 23 

do. 

90 

680 


October 5 

do 

92 

780 


October 10 

do. . 

.88 

560 


October 28 

. do. . . 

91 

720 


December 7 

. . do. 

.90 

860 


December 16 

. . do. 

.91 

890 


December 20 

. . do. , 

92 

980 


December 27 

. . do 

92 

1,060 
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Discharge measurements of Polangui River near Polangui, Albay — Ctd. 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1912 





January 8.. 

W. Demers . . 

1 00 

1,760 



January 6 . . 

do. . 

95 

1,280 


January 15 

do 

87 

730 


January 18.. 

do. 

.92 

1 ,030 


January 26. . 

do. 

.92 

1,000 


February 8. . 

do 

.94 

990 


February 13 . 

. . do. ! 

.92 

990 


February 20 

do. 

90 

840 


February 27 

do 

90 

830 


March 4. . . . 

do. 

.91 

780 


March 26 

do. 

1 00 

900 


March 14 

. . do. 

94 

810 


Apiil 6 . . . 

do. 

91 

880 


April 11 ... . 1 

do. 

1 01 

720 




Daily and monthly discharges^ in liters per second^ of Polangui River near Polangui, Albay, for the year 1911 
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Note. — Daily discharges from February to June, 1911, determined from a fairly well-defined curve from 650 to 2,300 second-liters. 



Daily and monthly discharges, in liters per second, of Polangui River near Polangui, Albay, for the year 1912 
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1 ,259 
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iH tH i-lT-tr-( iHi-< iH 1-t 1-t tH r-( iH rH iH rH rH rH iH rH 
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400 

1 ,149 
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lOtOU5U50U)lOtaV5UOU5U5lOkOU5tOkOUOiAlOOOVOtOkOUOO>OkO 
iH iH 00 iH t- iH kO r-i T-l «5 1-1 C- WJ t- »0 MO UO W5 kO CO © t- eO kO «5 W9 O iH »0 
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2,160 

655 

1,070 
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iH tHiHi-I iWiH 1-1 iHiH 
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999 

Day 

iHNco-Tfkaiot^oooioT^eieo-^usiebioocnoiHeqeoifkocot^oonoi-i 
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Mean. ... 


Note. — Discharges from July, 1911, to April, 1912, determined from a fairly well-defined curve from 800 to 1,700 second-liters. 
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AL.BAY PROVINCE 
QTTINALI aiVEE, GTHNOBATAN 

Location. — About 26 Km. from Legaspi and about 60 m. above Reynold’s 
Bridge on the Legaspi-Ligao Road. 

Records Available.— From February 15, 1919, to December 31, 1922. 
Also from March 24, 1910, to April 20, 1912, inclusive, at a place 60 m. 
below present station. 

Gage. — Vertical and inclined sections for low and high water respectively 
set on the right bank of the river. 

Discharge Measurements. — Made by wading at low water, from bridge 
about 65 m. below the gage, at high water. 

Channel and Banks.— Channel straight for 25 m. above and 60 m. be- 
low regular section. Right bank is high, left bank low and subject to 
overflow. Stream bed at measuring section sandy and very shifting. Flow 
uniform. 

Extremes op Discharges. — Maximum discharge recorded during period 
of observation, 61,310 second-liters on December 21, 1922, estimated from 
extension of rating curve. Minimum discharge, 208 second-liters on June 
21, 1920. 

Diversions. — N one. 

Regulation, — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharges from March, 1910, to June 20, 1911 and 
from June 21, 1911, to April, 1912, determined from fairly well-defined 
rating curves. From February to December, 1922, from fairly well-delned 
rating curves. Gage read twice daily. 

Discharge measurements of Quinali River, near Banao, Guinobatan, Albay 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1910 

March 24 . . . 

J. I. Quinn 

48 

4,740 

April 11 

May 17 

. . do. 

.49 

3,610 

... do. 

.53 

3,120 

May 26 . 


. 58 

3,180 

July 6 . . . 

. do. . . 

.64 

8;ooo 

July 23 

. ..do 

.64 

3,060 

August 2. . ... 

. . . .do. 

.68 

3,740 

Augtust 12 

do. 

.53 

2,340 

August 24 

do. 

.66 

3,020 

August 24 . . ... 

1 do 

.66 

2,270 

August 27 ... ... 

do. 

.62 

5,930 

August 27. . 

do. 

.62 

4,170 

September 10. . . 

H. V. Hall. 

.68 

3,560 

September 10 

... do. . 

.68 

2,672 

October 17. . 

... do. . 

.62 

6,720 

October 17. 

.... do 

.62 

6,830 
12 ,970 

November 22. ... 

J. I. Quinn . 

.74 

November 26 . 

. . . do. . . . 

.60 

5,720 

November 25 

. . do 

1 .60 

5,180 

November 27 

... do. . . 

.60 

6,320 

6,390 

December 14 

do 

.68 

December 19 

. , . do 

1 .61 

6,490 

9.480 

December 27 

W. Demers 

1 .64 


Remarks 
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Discharge measurements of Quinali River, near Banao, Guinobatan, 
A Ibay — Continued 




Gage 

Discharge 


Date 

Made by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1911 





January 11.. .. 

W. Demers 

67 

6,700 


January 19. . 

. .do. . 

.50 

6,220 


January 30 . 

do. 

56 

4,670 


February 2 

.. . do 

67 

3,820 


February 9 

do 

56 

4,190 


February 20. . . .... 

do. 

.70 

12 .600 


February 28 

. . do 

62 

6,783 


March 10 

. . do. . . 

.67 

4,571 


March 30 

. do. . . 

.68 

3,960 


April 10 

do 

76 

11 ,710 


April 22 


67 

3,320 


May 4 

do 

.66 

4,220 


May 11.. 

do . 

.66 

3,140 


May 20 . . . 

. . do 

.56 

3,090 


May 29 

.do 

.65 

3,180 


June 5 

. . do. . 

.55 

2,800 


June 12. . 

do .... 

.55 

2,750 


June 21 

do. . .... 

66 

3,070 


June 23 


68 

3,770 


June 26 

. ..do. . 

.64 

2,190 


July 12 . 

... do 

.61 

6,950 


August 2 

do. . . . 

58 

5,040 


August 11 

do 

.55 

4,060 


August 19 

do 

.74 

7,730 


September 5 . . . . 

. . .do . 

.65 

3,920 


September 7 

. do, . 

55 

4,360 


September 9 

. . . .do 

55 

4,540 


September 20 . . . . 

... do 

.58 

4,270 


September 22 . . . 

. . .do. 

.58 

4,360 


September 23 . . . 

.do. . . . . . . 

.63 

6,410 


September 23 ... . 

do 

63 

6,530 


October 4. . 

do. . 

.57 

3,720 


October 9. , 

do. 

.57 

3,500 


October 27 . 

do. 

54 

2;670 


December 5 

.do 

58 

3,070 


December 16 

do. ... 

58 

2,820 


December 19. 

do. . . 

57 

2,210 


December 28 

do. . . 

.67 

2 ,820 


1912 





January 2 

. .do. . 

.63 

3 ,380 


January 4 

. . . do . .... 

63 

3 ,660 


January 16 

. do ! 

'69 

3,180 


January 19 

. do. 

67 

3,160 


January 27 

.do 

67 

3,060 

... 

February 7 

. .do 

.58 

3,380 


February 14 

do. . 

.58 

2,680 


February 19 

... do. . . 

56 

2 ,780 


February 26 

... do. . 

;58 

2 ,900 


March 11.. . 

. .do.. . . . 

.54 

2,620 


March 21 

do 

.68 

2 ,500 


April 3 . . . . 

. . do 

.55 

2,240 


April 10 

do 

61 

2,190 


1919 





February 14. . 

A. Fegaiido . . 

.43 

4,270 


March 1 

do 

.41 

8,060 


March 21 . . 

.do 

.33 

2,710 


April 16 

do 

.36 

2,680 


April 24 

. . .do 

.35 

2,810 


May 9 

. . . . do 

.31 

2,100 


May 16 

.. .do. 

28 

1,640 


June 6 

... do. 

.28 

1,660 


June 30. . 

do 

42 

3,420 


July 19 

. . .do ... . 

.42 

8,490 


July 22 

do, . 

71 

8,850 


July 7 


!43 

8,520 


August 18 

do 

44 

4,080 


September 4 

A. Fegarido and M. 

!41 

8,210 



Canas. 




September 18 

. .do 

59 

4,560 


September 26 

. . . do. 

40 

2,720 


October 9 

. .do 

.64 

5,620 


November 8 

. do 

.40 

2,720 
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Discharge measurements of Quinali River, near Banao, Guinobatan, 
Albay — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1919 




December 1 

A. Fegarido. , 

75 

9,270 

December 11 

... do 

.56 

5,120 

December 15 

do 

.52 

4,240 

1920 




January 9 . 

M. B. Canas 

.49 

4,400 

January 14.. 

. . do. . . . 

47 

4,300 

February 6 

.. do. . 

37 

2,800 

February 17 . . 

. . do 

.46 

4,210 

February 25 

. . do. 

.44 

4,010 

March 8 

. . do ... 

38 

2,110 

March 16 

do . 

41 

1,400 

March 26 . . . 

do . . ... 

.34 

1 ,440 

March 30 

. . . .do 

.32 

»670 

April 9 

. do. . . . 

26 

«* 960 


... do 

20 

»210 

May 4 . 

do 

;36 

» 880 

May 19 . 

do. 

.26 

»710 

June 7.. 

do. 

17 

>290 

June 18 . 

do. . 

18 

•320 

July 9 . . 

.do. . 

39 

3 ,340 

July 20 

M. Canas and 0. Buena- 

60 

2,470 


Ventura. 



July 29 

do 

61 

2,5c0 

August 4 

0. Buenaventura . . 

22 

1 ,966 

August 4 

. do. 

.22 

2,423 

August 12 . 

.. ..do. 

.20 

2,216 

August 16 

.do 

.19 

2,166 

August 28 

.do. . 

.50 

5 ,676 

September 3 . . 

do 

33 

3,595 

September 11. . . 

.do... 

26 

2,805 

September 17 

. .do. 

33 

3,595 

September 25 . 

do. . . 

.43 

4,813 

October 6. 

do . . 

.39 

4,179 

October 21 . 

do. . . ... 

.41 

4,677 

October 29 . . * 

do 

.29 

3,197 

November 4 , 

do. . . 

.66 

8,154 

November 12 .. .... 

do . . 

.29 

3,121 

November 19 

. ..do 

32 

3,524 

November 27 . 

do. ... 

.29 

3,126 

December 8 

. . . do. . . 

.48 

6,421 

December 13 

do. ... 

32 

3,696 

December 20 

.do. . . 

29 

3,140 

1921 




January 15 

do 

16 

2,150 

January 21 

. . do 

23 

2 ,593 

January 31 

do 

55 

6 ,801 

February 6 

do 

!21 

2,503 

February 15 

do 

16 

3,376 

February 21 

. . . do 

10 

2 ,970 

February 28 

. . . .do. 

14 

3,187 

March 8 

... do 

.46 

8,203 

March 18 

do ... . 

.18 

3,836 

March 21 

. do. . . 

.24 

4,878 

March 31 

. . do . ... 

.14 

3 ,336 

April 6 

. . . .do. 

.10 

2 ,898 

April 21 

• . . do. 

.03 

2 ,022 

April 30 

. . , do 

.04 

1 ,829 

May 3 

.do 

.06 

1,671 

Mays 

.. .do 

.08 

1,550 

June 9 

do. . 

.20 

2,294 

June 30 

... do 

.13 

2,970 

July 9 

. do 

.22 

3,984 

July 29 


.16 

3 ,281 

August 2 

. , . .do 

13 

2 ,962 

August 23 


.01 

1,726 

September 6. 

.... Ho 

.08 

3 ,347 

September 16 


.18 

4,734 

September 20 

. .do 

.15 

4,207 

October 6 


.14 

4,009 

October 14 

... do 

.10 

3,857 

November 8 

... . do • . ... 

.66 

12 ,543 

November 7 

do 

.89 

7,462 

No vernier 30 

S. Musa 

.41 

7,945 


Remarks 


* Unreliable measurements. 
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Discharge measurements of Quinali River, near Banao, Guinohatan, 
A Ibay — Continued 




Gage 

Discharge 


Date 

Made by — 

height 

(second- 

Remarks 



(mf'ter'i) 

liters) 


1921 





Decembe 5 . 

S. Musa . ... 

45 

9 ,240 


December 23 

O. Buenaventura 

25 

6,276 


December 29 . . . 

. . .do. 

19 

4,392 


1922 







16 

4,101 


January 11 

. do. 

12 

3,720 


January 16 

do 

19 

4,522 


January 27 . . 

do 

14 

4,053 


February 2 . 

do. 

23 

3,315 


February 23.. 

do. 

08 

3 ,255 


March 3 

do 

.05 

3 ,087 


March 23. 

do. 

005 

2,495 


April 3 

do. 

— 02 

3,249 


April 19 . 

do 

— 05 

2,965 


April 28. . 

do 

— 06 

2,379 


May 4 . 

do . . 

— 04 

2 ,5.58 


May 12 

do 

— 12 

2,264 


May 18.. 

do 

— 11 

2,179 


May 23.. 

1 do 

— 06 

2,956 


June 3 . 

do. 

— 15 

2,002 


June 8 

1 W. Demer.s and O. Bue- 

— .11 

2 ,145 



naventura 




June 19 . 

S. Mus’a and 0. Buena- 

— 10 

2,041 



ventura. 




July 8 

do. . . 

08 

3 ,136 


August 3 . 

0. Buenaventura j 

10 

3,615 


August 11 

do 

12 

3 ,087 


August 25 . 

do . . 

08 

2,377 


August 28 . 

do 

065 

2 ,287 


September 15 

do . 

03 

2,766 


September 19 

. do. 

092 

3 ,757 


September 20 

..do 

.04 

2 ,868 


October 6. 

do. . . 

14 

4 ,283 



October 10. . 

. . . do. 

.12 

3,980 


October 21. 

.do. 

09 

2 ,615 



October 21. 

do. 

08 

3 ,492 


November 13 . 

.... do. 

.09 

4 ,136 


December 9 .... 

. . do. 

.16 

5,087 


December 12 

do . 

.17 

5 ,250 


December 19 

.do. 

11 

4,728 



Note. — Gage height readings from February 14, 1919, referred to different data. 
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Daily and monthly dischargesy in lifers per secondy of Quhiali River near BanaOy Guinobatany Alhayy for the year 1911 
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Note. — Dafly discharge determined from a fairly well-defined rating curve, applicable from March 24, 1910, to April 20, 1912. 



Daily and monthly discharges^ in liters per second, of Quinali River near Banuo, Guinobatan, Alhay, for the year 1912 
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Daily and monthly discharges, in liters per second, of Qiiinali River near Banao, Guinohatan, Albay, for the year 1919 
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-Daily discharge determined from well-defined curves between 1,750 and 4,500 second-liters. 



Daily and monthly discharges, in liters per second, of QuinaM River near Baimo, Guinobatan, Albay, for the year 1920 
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Daily and monthly discharges, in liters per second, of Quinali River near Banao, Guinobatan, Alhay, for the year 1921 
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Note. — ^Discharge determined from rating curves, applicable as folio vs: February 9. 1921, to Avigust 30, 1921, well-defined below 19,000 second- 
liters; Aujrust 31, 1921, to November 5, 1922, fairly well-defined below 12,000 second-liters. 



Daily and monthly discharges, in liters per second, of Quinali River near Banao, Guinohatan, Albay, for the year 1922 
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Note. — ^Disdnarge determined from fairly well-defined rating curve below 80,000 second-liters which is applicable from November 6, 1922, to 
December 31, 1922. See also footnote to daily discharge for 1921, 
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AliBAY PROVINCE 
QXriNALI RIYEB, MAUKAO 

Location. — About 2 km. northwest of barrio Parapoto and about 600 
m. upstream from barrio of Ogob. 

Records Available. — From April 1, 1919, to December 31, 1922. Also 
from April 2, 1911, to April 20, 1912, inclusive, at old location a short 
distance below present station. 

Gage. — Standard metric gage board horizontally fastened to a tree and 
a chain with weight. 

Discharge Measurement. — M ade by wading at 6.6 m. above gage. 

Channel and Banks. — Channel straight for 45 m. above and 40 m. 
below; banks high and not subject to overflow. At measuring section 
stream bed consists of gravel and small boulders. Rather shifting. Uni- 
formity of flow slightly affected by few boulders. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 110,400 second-liters on July 31, 1922. Minimum discharge, 
4,820 second-liters on July 21-24, July -30 to August 1, and August 12, 
1920. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — F or irrigation purposes. 

Accuracy. — Daily discharge from April 22, 1919, to December 31, 1922, 
determined from fairly well-defined rating curves. 

From April 1, 1911, to April 20, 1912, from a poorly defined curve. Gage 
read twice daily. 

Discharge measttrements of Quinali River, near Ogob, Malinao, Albay 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remark) 

1911 





April 1 . , . 

Demers and Laurence. 

70 

13 ,240 


April 18 

. . do 

70 

11,200 


April 24 

May 1 

... dp 

.72 

10 ,650 


do 

.71 

8,670 


May 13 

... do. . 

70 

10 ,550 


May 81 .... 

do. . 

.68 

9,370 


June 13 

.do 

.68 

8,110 


June 15. . . . .... 

do 

.67 

8,670 




.66 

7 ,750 


June 28 

. . do ... 

.67 

8 ,'600 


July 17 

. do 

77 

16 ,370 


July 26 ... ... 

. . do 

.73 

10 ,400 


Aug:ust 8 

. . do 

.68 

9,930 


August 22 . . 

.... do 

.67 

10 ,000 


September 9 . . . 

. . do 

.67 

9,660 

8,710 


September 21 . 

do 

.71 


October 6. . . . 

, do. 

.66 

6,740 


October 20. . . 

do. 

.66 

6,620 


December 8 . 

. 4o 

.64 

7,870 

7,930 

7,720 


December 18 

... do 

.67 


December 29 

. .do 

.63 


1912 





January 6 

. . do. 

.67 

7,860 


January 17 

. . do. 

.66 

7,700 


February 12 


.66 

9,340 


February 28 

March 7 

... .do 

.70 

10,310 ! 


. .do 

.68 

9,890 

7,210 


March 12 

. do 

.66 


April 8 

.... do 

.66 

6,590 j 
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Discharge measurements of Quimali River, near Ogob, Malinao, Albay — Ctd. 


Dat<» 

Made by — 

Gage 

hei^t 

(metera) 

Discharge 

(second- 

liters) 

Remarks 

1919 

March 25 

Angel Fegarido. . 

.87 

6,700 


March 29 

....do... 

.36 

8,060 


April 22 

M%y 18 

. . do. . 

.85 

6,300 



. . do. . 

.33 

6,880 


May 14 

. . . do. . . 

.33 

5.850 


May 21.. .. ... 

.... do. . . 

.31 

5,620 


June 4 

....do 

32 

6,670 


July 24 

do 

.33 

8,220 

7,880 


Au^st21 

M. Canas and A. Fega* 

.42 


September 2 

rido. 

A. Fegarido 

.40 

8,260 


October 7 

do. ... 

.42 

8,670 


October 14 

do 

.81 

16 ,130 


October 27 

do. ... 

.44 

9,470 

14,130 


November 7.. 

A. Fegarido and M. Ca- 

.60 



nas. 

, . . .do 

62 

10 ,000 
10,170 


December 13 . . 

. . do. 

.64 


1920 





January 8... 

M. B. Canas. . 

.69 

11,910 


January 13 

... do 

.64 

13 ,860 


February 20 

.do 

.56 

10 ,410 


March 4 

.do 

.66 

9,960 


March 22. . . . 

... do 

.52 

8,740 


March 22 

. . do 

.52 

10 .960 


March 23 . . . 

... do. 

.62 

8,670 


April 26 

May 22 

. . do . . 

.60 

11 ,370 



.48 

47 

10 ,220 
8,880 


June 3 

...do. 



.... do 

.46 

9,240 

7,160 


July 19 

. do. . 

.68 


August 2.. 

0. Buenaventura 

.45 

6,059 


August 14. . . ... 

. do 

.45 

6,025 


September 2 . . . 

.... do. 

46 

5,233 


September 16 

do. 

.46 

6,039 


October 2 

.... do 

.49 1 

6,919 

. ..... 

October 19. 

do. 

.56 

7,136 


November 2. 

... do 

.62 

6,654 


November 16 . . . 

. . do 

.64 

9,608 


December 1 

. . do 

,80 

14,832 


December 15 

.... do 

.62 

8,815 


1921 





January 20 . 

... do 

.60 

8,166 


February 4 . , 

... do . 

.70 

13 ,436 


February 19 

..do 

.69 

12 ,305 


March 19. ... .... 

. do 

.82 

18 ,487 


April 4 

do 

.65 

10 ,188 


April 20. . 

May 2 

do 

.66 

7,356 


.. do. 

.68 

7,841 


May 9 

..do 

.69 

8,196 


June 4. . . . 

do 

.67 

7,667 


July? 

. . do 

.64 

8,238 


July 28 

. . do 

60 

7,837 


August 26 . . 

. . do 

.67 

7,227 


September 3 

. do 

.69 

7,761 


September 19 

, do 

.60 

8,174 

7,920 


October 3 

. do 

.69 


October 13 

.do 

.67 

11 ,090 


November 6 

... .do 

.84 

18 ,806 


December 3 

S. Musa. . 

.68 

11 ,749 


December 22 

0. Buenaventura 

.82 

17 ,371 


1922 





January 2 

January 31 * 

... do 

.76 

16 ,066 
10 ,783 
13 ,898 


S. Musa 

.72 


February 21 

0. Buenaventura 

.74 


March 6 

do 

.71 

9,677 

11,981 


March 22 

do 

.70 


April 1 

do 

.70 

10,429 
10,624 1 
9,333 


April 18 

May 2 

. . do . . 

.71 


... do 

.67 




Discharge measurements of Quinali River ^ near Ogob, Malinao, Albay — Ctd. 




Gage 

hei^t 

Discharge 


Date 

Made by — 

(second- 

Remarks 


(meters) 

liters) 


1922 





May 11. 

O. Buenaventura. 

66 

8,586 


May 22 .... 

do 

69 

11 ,690 


June 1. 

do 

65 

8,246 


June 9. 

W. Demera and O. Bue- 

.66 

8,371 



naventura 



June 22 

S. Musa and O Buena- 

66 

8,241 



ventura 




July 3 . . 1 

do 

66 

10,365 1 


August 3 . . 

O. Buenaventura. . . 

76 

9,281 


August 26 . 

do 

67 

5 ,040 


September 16 . . . 

do 

64 

4,857 


October 7 . . 

do . 

68 

7 ,365 


October 23 

do 

66 

6,886 


November 14 

do. 

74 

9 ,009 


December 11 

! . do 

79 

9 ,481 


December 20 . 

. do j 

77 

9,339 



Note. — G age-hei£:ht readings from March 26, 1919, referred to different data. 



Daily arid monthly discharges, in liters per second, of Quinali River near Ogob, Malinao, Albay, for the year 1911 
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Daily and monthly discharges, in liters per second, of Quinali River near Ogob, Malinao, Albay, for the year 1912 
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Note. — Discharge determined from a poorly defined rating curve, applicable from April, 1911, to April 20, 1912. 



Daily and monthly discharges, in liters per second, of QuinaM River near Ogob, Malinao, Albay, for the year 1919 
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ratinsT curve fairly wdl-defined b etween 5,500 and 15,000 second-liters, applicable from April 1, 1919, to 



Daily and monthly dischargesy in liters per second^ of Quinali River near Ogob, Malinao, Albay, for the year 1920 
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Note. — ^Daily discharge determined from a fairly well-defined curve from 5,000 to 9,000 second-liters, applicable from February 16 to December 31, 1921. 



Daily and monthly discharges^ in liters per second, of Quinali River near Ogoh, Malinao, Alhay, for the year 1921 
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-Discharsre determined from fairly well-defined rating curve below 41,000 second-liters, applicable from December 26, 1921, to December 31, 1922. 
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AliBAY PROVINCE 
aVXKALl BIVEB, POLANOUI 

Location. — About 42 km. from Legaspi on the downstream side of bridge 
of the Legaspi-Libon Road. 

Records Available. — From February 12, 1919, to December 31, 1922. 
Also from August 9, 1910, to April 20, 1912, inclusive, at a place very near 
present station. 

Gage. — Standard metric gage board fastened vertically on first pier of 
bridge at left bank. 

Discharge Measurements. — Made by wading underneath bridge at low 
water; from bridge at high water. 

Channel and Banks. — Channel straight for over 50 m. above and 
below the station; both banks low but not subject to overflow. Covered 
with vegetation. At measuring section stream bed very shifting. Flow 
fairly uniform. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 119,580 second-liters on July 4, 1921. Minimum, 1,700 sec- 
ond-liters, on August 13, 1920. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge from August 9, 1910, to April 20, 1912 de- 
termined from a poorly defined rating curve. 

Discharge from February 12, 1919, to December 31, 1922, determined 
from fairly well-defined rating curves, except records from February 26 
to May 20, 1922, which were "determined from poorly defined rating curve. 
Gage read twice daily. 

Discharge measurements of Quinali River y near Quinali, Polanguiy Albay 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

fsecond- 

liters) 

1910 




July 7 



7,200 

August 25 . 

J. 1. Quinn . 

1 06 

14 ,090 

August 25 . 

. . . .do 

1 04 

9,560 

October 18 

. . do . . 

1 04 

16 ,240 

November 21. . 

. do.. . 

1 10 

18 ,850 

November 28 

. .do. . 

1 14 

21 .390 

December 13 

.do 

1 14 

23 ,780 

1911 




January 13. . . . 

. .do. . . 

1.15 

27 ,000 

January 17. . . . 

do. . . 

1.12 

22 ,760 

January 23 

Wilfred Demers. 

1 10 

15,910 

February 3 . 

.do. . . 

1 06 

7,160 

February 7 . . 

. do *. 

1 05 

14 ,800 

February 11 1 

i do i 

1 10 

17 ,290 

February 18 

1. . . do. . . 

1.21 

18 ,250 

February 22 

1 . . . .do. 

1.31 

22 ,490 

March 9 

... .do 

1 08 

16 ,506 

March 31 . . . ... 

.do. . . . 

1.07 

12 ,940 

Anrill? 

May 6 

.do 

1.10 

16 ,460 

! . do. .. 

1.18 

16 ,190 

May 25 

1 . .do . . . 

.98 

10 ,060 

June 10 

;.. ..do 

,96 

8,720 

June 22 

1 .do 

.99 

10 ,960 

July 10 

... .do.. . . 

2.00 

111 ,060 

July 15 

. . .do 

1.68 

87 ,940 

July 24 

do 

1.22 

17 ,640 

August 7. . . 

. . . .do 

1.09 1 

11 ,860 

August 18. . . . 

. . .do 

1.02 

10 ,150 

September 18 

1 , do 

1.08 

18 ,860 

September 23 

October 6 

... .do . 

do 

1 12 
1.08 
1.08 
.99 

14 ,890 
10 ,080 
9,820 
7,600 

October 10 

October 28 

. . .do 

. ...do 


Remarks 
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Discharge measurements of Quinali River, near Quinali, Polangui, 
A Ibay — Continued 




Gage 

Discharge 


Date 

Made by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1911 





December 7 . . . 

Wilfred Demers . 

1 03 

9,840 


December 9 . 

. . do 

1 04 

10 ,040 


December 15 

do 

1 04 

9,120 


December 20 ... 

. ..do 

1.05 

9,640 


December 27 

do 

1.00 

8 ,400 


1912 





.TanuaryS 

. do 

1.06 

10 ,450 


J anuary 6 . . 

do 

1.06 

10 ,080 


January 15. . . . 

. .do. 

1.09 

11 ,630 


January 18 

. do 

1.07 

10 .760 


January 26 

. . do 

1 06 

9 ,440 .... 

February 8 

do 

1.04 

9,780 


February 13 

do 

1 05 

10 ,880 


February 20 

do 

1 04 

8,670 


February 27 

. .do 

1 06 

10 ,700 


March 4 . . 

do 

1 03 

9,790 


March 14 

do ... 

99 

8,290 




.99 

8 ,990 


Aprils 

. . do 

96 

6 ,870 


April 11 ... . . . 

do. 

.97 

6,620 


1919 





February 11. . . . 

W. Demers and A. Fega- 

.87 

12,610 



rido 




March 1 ... 

do 

85 

11 ,680 


March 21 

Angel Pegarido ... 

.30 

10,180 


April 14 

. . do . 

.29 

7,630 


April 26 . ... 

do 

23 

6,880 


Mays 

. do . 

.19 

6,200 


May 28 

. . do 

20 

6,310 


June 6 

.do 

.14 

3,620 


July 21 

do 

*.28 

8,980 


August 16 . 

do 

46 

13 ,610 


September 6 . . 

A. Fegarido and M. B. 

.17 

5,260 


September 16 . 

0^ anas 
do 

• 60 

16 ,290 


September 24. 

A. Fegarido and M. B. 

20 

6,390 



Canas. 




October 8. . 

do .... 

.31 

10 ,480 


October 21. . . . 

. . do. . . 

.64 

16,710 


November 4 

. do. . . 

35 

11 ,730 


November 18 . 

; do 

.23 

6,880 


December 2. . 

! do 

45 

13 ,550 


December 16 . 

do. 

44 

12 ,440 


1920 





January 10 . 

M. B. Canas. 

.56 

20 ,190 


January 15.. 

do. 

.56 

20 ,260 


February 7 

. . do 

.41 

16,390 


March 9 

do. 

.40 

4,130 


March 16 ... . 

do 

.38 

3,160 


March 27, 

.do 

.34 

2,440 


March 29 

do. 

32 

2,490 


April 12 

do 

.32 

2,270 


April 13 

do 

.32 

2,270 


April 22 ... . 

, . do. .... 

.16 

1,230 


May 6. 

do. . . . 

60 

5,230 


May 18 . , . . ... 

do 

• .20 

3,050 


June 8,. , . 

do. , ... 

22 

2,840 


June 17 

do . . . 

.20 

4,370 


July 8 . 

do . 

32 

4 ,900 


July 21. 

M. B. Canas and 0. Bue- 

28 

4,890 



naventura . 




July 21 . . 

.... do. 

29 

- 4 ,580 


July 29 . 

do. . . 

.29 

4,580 


August 4.. 

0. Buenaventura 

20 

4,253 


August 11 

do. 

.21 

4,699 


August 11 

. . do 

.11 

2,190 


August 17. . 

do 

09 

2,141 


August 27 1 

, do .... ... 

.36 

8,764 


September 4 . . . ... 

do. ' . ' 

.32 

8,147 


September 11 ... . 

. . .do 

.80 

7,498 


September 17. . . 

. .do 

.28 

6,650 


September 24 

do 

.67 

21 ,298 


October 7 

.... do 

.39 

11 ,594 


October ^ 

. . . do 

.66 

19 ,377 


November 6. . 

... do . 

1 .60 

23 ,031 
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Discharge measurements of Quinali River, near Quinali, Polangui, 
Alhay — Continued 


1920 

November 11 O. Buenaventura. 

November 20 do 

November 26 do 

December 3 do 

December 11 do 

December 22 do. . . 

1921 

January 7 do 

January 14 ..do 

January 24 do 

January 31 do 

February 7 do 

February 7 . .do 

February 16 .do 

February 21.. . do 

February 28 do .... 

March 10 .do. ... 

March 18 do 

March 23 do. . . 

March 80 ... do. . , 

April 6 . . ... do. 

April 22 ... . . . . . do 

April 29 . . ... . do 

May 4 . . . do 

May 8 ........ . . . . do 

Junes.. O. Buenaventura 

June 29 do . 

July 11 do 

July 26 .do 

Aug:ust 6 do 

August 22 do 

September 6 do 

September 16 . . do 

September 21 ... do .... 

October 6 . . . . do. . . 

October 11 do 

November 3 do. . 

November 29 S. Musa 

December 6 do 

December 21 . ... O. Buenaventura 

December 29 do 

1922 

January 4 do 

January 11 do 

January 16 .do 

January 26 do 

February 2 do 

February 20 do 

March 4 do 

March 29 do 

April 4 . do 

April 20 do. 

April 27 do 

May 13 do 

May 20 do 

June 4 do 

June 23 S. Musa and O. B 


July 5 do. 

July 16 do. 

August 10 do. 

August 25 .do. 

August 28. do. 

September 16 do. 

September 19 do. 

October 6 do. 

October 10 do, 

October 21 do. 

October 24 do. 

November 13 do. 

November 27 do. 

December 9 do. 

December 12 do. , 

December 19 do. . 


! do 

. .do 

I .do 

do 

do 

! . do 

. . do 

do 

.do 

do. 

. . do 

. do 

. . . .do 

. . . .do 

. ..do 

S. Musa and O. Buena- 
ventura . 

. . do 


Gage 

Discharge 


height 

(second- 

Remarks 

(meters) 

liters) 


.39 

10 .462 


.40 

11 ;746 


.42 

12 ,886 


.60 

28 ,098 


.48 

15,518 


.60 

17,166 


.40 

9,167 


.89 

8,068 


.40 

8,644 


.69 

16 .066 


.53 

17 ,706 


.63 

12 ,706 


.48 

11 ,864 


.40 

9,230 


.42 

10,302 


1.01 

82 .930 


.68 

19 ,666 


.70 

21 ,405 


.65 

19 ,996 


.62 

14 ,764 


.34 

7,468 


.29 

6,344 


.27 

5.839 


.26 

6,840 


.,30 

6,873 


28 

6 ,653 


44 

10 ,438 


.89 

8,866 


.40 

9,118 


.29 

6,718 


.49 

12 ,868 


.69 

17 ,760 


.46 

11 ,869 


48 

11 ,671 


.50 

12 ,944 


1 00 

84,219 


.98 

33.106 


.88 

29,236 i 


,79 

27,417 


.76 

26,183 


66 

19,871 


62 

17,948 


.88 

1 28 ,798 



.62 

18,617 


80 

25 ,068 


.64 

13 ,789 


.48 

16,377 


.60 

16,653 


.38 

10,646 


.36 

9,901 


.33 

8,969 


.36 

8,419 


.41 

11 ,220 


.36 

6,562 


.21 

8,653 


.46 

9,187 


.43 

9,801 


33 

7,423 


60 

14 ,860 


.38 

9,302 


86 

6,974 


.36 

7,108 


.62 

12 ,893 


.60 

11 ,227 


.47 

10,863 


.62 

12 ,897 


.48 

10 ,818 


.66 

17 ,491 


1.46 

53,287 


.78 

26,625 



.76 

26 ,208 


.72 

21 ,877 



Noth. — Gage height readings from February 11, 1919, to April 11, 1922, referred to new datak 
199606 7 



DaUy and monthly discharges, in liters per second, of Quinali River near Quinali, Polangui, Alhay, for the year 1910 
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Note. — Daily discharge determined from a poorly defined rating curve. Station first established Auinist 9, 1910. 



Daily and monthly discharges, in liters per secoivd, of Quinali River near Quinali, Polangui, Alhay, for the year 1911 
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Note, — ^D aily discharge determined from a poorly defined rating curve. 



Daily and monthly discharges, in liters per second, of Quinali River near Quinali, Polangui, AVbay, for the year 1912 


100 


OOOOOOOOOOOOOOOOOOOO 
t0O^OOOknkni0U3U9U3OOU3OOOOO 
c- eo « eo -rj* rf « go 00 oo 00 eo t- co ri* eo tj* « 
0>0i000>000000000000000>0>00ij)04000>000> 


OOOOOOOOOQOOOOOOOOOOOOOOOOOOOOO 

OOO0OOO0tnOOOOU3OOOUgk0oOOOOlAU3OM^U3VA 


§s§ 

ot-w 




-<o>oooo>o>©©oo^o>cftoo>o>o>a> 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOkOUSOOOOOMSOUSOOtOOOUSOOUiOVOOkftOO 

VO»H»-ir-ti-ICOOOOO©TfO>'<J<0’-«U5THrM>^j«'<Jt'»feOO»'«l'0'«J<0>0> 


-)ugec^)(Mc^)coc4e^^4eslM’H.-4.-(F-tM(»^«oQe4CJeo^4e^1eo 


ooooooooooooooooooooooooooopooo 

OO©OO»0M5©OO©©©©U5©OQ©©U5Oi0U5©OOO©U3O 

0Ji-tC>lrH0)CC'^©»MrHT-l,-<Tl«'.*<T-t00©©©©-<}'©l«*0OOO©OlOO 


H(N05NC<Ii-»^ 


■<O©»OW 0 J 0 Je 0 MN 0 J»-(iHC<IWC<IMC' 


Note. — Daily discharge determined from a poorly defined rating curve. Station maintenance abandoned after April 20, 1912. 



Daily and nnonthly discharges, in liters per second, of Qmnali River near Qurnali, Polangui, Alhay, for the year 1919 
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14 ,080 
14 ,880 
17 ,380 
12 ,560 
16,540 
14 ,480 
15,280 
12 ,560 
33 ,380 
45 ,460 
39 ,260 
48 ,620 
83 ,820 

47.340 
37 ,4fi0 
32 ,820 
30 ,580 
27 ,380 

26 .340 
20 ,520 
18 ,720 

22 ,400 

23 ,360 

24 ,820 
26 ,340 

83 ,820 
7,500 
25 ,571 

October 

8,420 
7,500 
7,800 
10 ,060 
9,380 
9,060 
8,740 
9,380 
16 ,960 
26 ,340 
18 ,280 
12 ,940 
12 ,180 
12 ,660 
20 ,980 
12 ,560 
11 ,460 
7,500 
14 ,480 
24 ,320 

19 ,160 
16,120 
14 ,880 
12 ,180 

7,800 
14 ,880 
12 ,940 
10 ,740 
12 ,180 

20 ,060 
23 ,840 

26 ,340 
7,500 
13 ,732 

September 

15 ,280 
11 ,820 
6,900 
6,040 
4,950 
4,700 
4,960 
5,740 
18 ,280 
10 ,400 
15 ,280 
12 ,180 
24 ,320 
16,120 

15 ,280 

16 ,540 
66 ,540 
26 ,340 
20 ,520 
16 ,280 
11 ,820 

7,800 

7,500 

6,040 

5,200 

6,900 

6,900 

6,900 

5,740 

5,200 

66 ,540 
4,700 
12 ,916 

August 

11,100 
8,740 
8,740 
33 ,380 
18 ,280 
11 ,100 
18 ,280 
11 ,820 
14 ,880 
10 ,740 
8,100 
6,600 
12 ,560 
11 ,460 
14 ,480 
8,740 
8,420 
7,200 
11,820 
19,160 
14 ,880 
11 ,820 
10 ,740 
10 ,740 
10 ,400 
8,420 
7,200 
8,100 
10 ,400 
36 ,260 
20 ,060 

36 ,260 
6,600 
13 ,052 

July 

8,420 
37 ,460 
21 ,440 
21 ,920 
8,420 

11 ,460 
10 ,060 

9,380 

8,740 

8,740 

8,740 

10,740 

9,060 

8,740 

8,100 

7,500 

6,900 

6,600 

7,800 

9,060 

8,100 

7,200 

7,500 

12 ,560 
11 ,460 
10,400 

9,380 
11 ,100 
10 ,740 
17 ,820 
12 ,940 

37 ,460 
6,600 
11 ,241 

June 

4,950 

4,950 

4,450 

4,700 

4 ,450 

4.200 
4,450 
4,700 

22 ,880 
18 ,280 
11 ,820 
11 ,100 
8,420 
7,800 
5,740 
5,740 

6.200 
6,200 

12 ,180 
10 ,740 

10 ,740 
6,320 
5,740 

5 ,740 
5,200 

41 ,12C 
37 ,460 
14 ,480 

11 ,820 
6,900 

41 ,120 

4 ,200 
10 ,249 

May 
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April 
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8.740 

5.740 
7,663 

March 

10 ,740 
10 ,740 
10 ,400 
10 ,060 
9,720 
9,720 
9,380 
9,380 
9,720 
10 ,740 
10 ,400 
9,720 
9,720 
9,060 
9,380 
9,060 
9,380 
9,060 
9,380 
8,740 
8,740 
8,420 
8,420 
8,740 
8,740 
8,740 
8,420 
8,420 
8,740 
8,740 
8,420 

10 ,740 
8,420 
9,324 

February 

11 ,820 
11,820 
11 ,460 
11 ,460 
12 ,180 
13 ,700 
12 ,180 
11 ,460 
11 ,100 
11 ,460 
11,100 

10 ,740 

11 ,100 
10 ,740 
11,100 
11 ,100 
10 ,740 

13 ,700 
10 ,740 
11 ,486 

January 



Day 



Note. — ^D aily discharge determined from a fairly well-defined curve from 4,000 to 19,000 second-liters, applicable from February 12 to December 81. 



Daily and monthly discharges, in liters per second, of Quinali River near Quinali, Polangui, Albay, for the year 19S0 


102 


eousie 

o 


50000000QOOOOOOOOOOOOOOOOOOOO 

o^-'t eo »oooo eoQO^o^ioo ko eooO«e '^oooq^'^co vow 00 ^0^ 

ie4'-«»-*NOO 


t- 1- CO t- o> eo CO 


OOkA 

to-^co 

t- 1- 


ooo 


I 00 0 >c 00 0000 t>l> 00 00 0^0 THOO«Ot^THkO 00 CO »o»a<o^<o l> t^O> 00 

S <oooioeot-co»HO>t-«o<©t-t>co»H«eNO>eo»HO»«5eo»~trHocoOO>oot- 

X> c<l 00 <0 ca N OJ r-l »-l rH tH 1 -) r-t iH 

O 


OOb* 

THCOt- 


S 

j O 00 00 «0 lo b* eo rf U3 «0 «D «0 00 00 »-t M •-< CO O *-< CD rH OS t- 

Q. r-l tH r-t T-» e<l OI tH iH 


COCDCa 

T-t'.fOS 


o^os o^co 04 o» 00 00 1> t^o CO '^»H^os^co t- b;.^baco 


■^■^•^■"(JtrfCOCOCOMeOT- 


cai-i 00 


^ «'<^<<D'«f®OeOOOr-fe4,-l«0«0»-*e4N’<«‘OSO>t»0«0«Dt-CO«oSS 

OSt- C^tOO^^-^rHOC^Oq^O CO CO <Oi-4t^ 1-4 Vf^iOOS coco 00 ''S^OSC^OO oo 

^«0i0O«00b-00b-Wa4^U5O00WC0U5»/J'«<''^Tj(e0C0NNC000«0'^'0' 


ooo 


OOOOOOOOOOOOC _ - - , 

o]'«t<oi'<f<osc>]-^ri<o]rH<<foias^o>-«i<os<0b> 3scad — 

ift04ioo^eo*HO> o>^ka«D^osiOco«eoo>eo<ooo^coM eocowb^Tf r-^eoeoeo 

«3^»j0'^'^Tf<f'<J<U3O00U0'«il'^’^'Tf'^Tj*c0'^«5'«''^»O<0C0b-'^C0«> 


CO t-e^ 

eooo^T^ 

CO CO CO 


'i<f»0'^rr-^|<VO-^-<tCO'<l»W5COCOt-t^t-OOOOCOOOOOb*b-CO»0*OkO»0«S»0'fr 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
C0'<fC0'i4<C0<-i04-<4<O01'^C0'<d)010)0)C0C00>0>l>OOO(M0S'«l«-^'«J«as 
r-ITf«f-«'<C»t-i-4kOO>r-»'^ -1^ -^fio cococo CO COOO »-t CO 0» 0^0 CO 

OOt>OOC-COCOkOOOt-COt-OOt«CO»0'<>li'Tj‘-«f'«j<^COCOCOCO'<C*'<f'>>f'<l*'^'»** 


ooo 


OOOOOOOOOOOOOOOOOOOOOOO 

^-5»-ti«-lb*U3t>»OCO»0«-<»Ot^kOiO'^COCOCO'^ 

*0 T-C t- i-4O»C0C-COt-»-tt-t-O>r-tr-lr-(Tj< 


»0'^coe>»eoc<i»-t,-(i-*©j»- 


-<ooooo<- 4 a>osoo»oo>osoooooooot- 




-iOlCOb* 00 CO CO 


oooooooooooooc 

S C000O<-4b>O00 00'^COi-H<0^ 

co’^ocoocob*<Hioeooococ< 


ooo 

So 


ooo 

COb-t- 


■< OI CO »0 CO *> 00 0<^ »-4 CM 00 CO CO C- 00 O O »H 2 


Nort-Daily diBcharge determined from a fairly well-defined curve. Applicable from January 1 to February 24. 1922. 



Daily amd monthly discharges, in liters per second, of Quinali Riven:' near Quinali, PoUx^ui, Albay, for the year 1921 
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12 ,250 
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10,310 

10,000 
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10,000 
10 ,310 

9,400 
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14 ,740 
12 ,250 
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10,620 
10,000 
10 ,620 
11 ,920 

9,700 
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12 ,590 
19 ,160 
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50 ,580 
24 ,360 
12 ,930 
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12 ,930 

12 ,590 
11 ,920 
11 ,260 
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11 ,920 
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21 ,440 
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8,810 
10 ,000 
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10,620 
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14 ,740 
5,540 
9,577 

14 ,740 
16 ,240 
14 ,740 
14 ,370 
12 ,930 

14 ,000 
68,060 
62 ,540 

36 ,420 

37 ,880 

23 ,360 
18 ,300 

15 ,480 

16 ,240 
16 ,640 

17 ,880 

18 ,720 
20 ,060 
30 ,480 

24 ,360 
20 ,620 
21 ,900 
20 ,520 
15,480 
14 ,740 
14 ,000 
14 ,370 
14 ,000 
14 ,740 
17 ,880 
14,740 
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12 ,930 
21 ,817 
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49,660 
9,400 
17 ,844 

9,400 
12 ,590 
11 ,260 
10 ,620 
9,700 
9,700 

9.400 

9.400 
8,810 
8,810 

9.400 
8,810 
9,100 
9,400 

10,000 
14 ,740 
14 ,740 
16,110 
10 ,620 
10 ,000 
10 ,000 
9,400 
10 ,000 
10 ,000 
9,400 
9,400 

9 ,400 
10 ,000 
11 ,260 
14 ,740 
15,860 

15,860 
8,810 
10 ,680 
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Notb. — ST ee footnote to daily dischars:* table for 1920. 



Daily and monthly discharges, in liters per second, of Quinali River near Quinali, Polangui, Albay, for the year 1922 
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11 .640 

12 ,400 
13 ,600 
35 ,220 
72 ,960 
38 ,180 
26,100 

22 ,720 
21 ,660 
21 ,140 
19 ,680 

19 ,580 
20 ,100 
23 ,820 
16,180 

23 ,260 
19,080 

16 .640 

18 .580 
29 ,160 
47 ,060 
43 ,360 
27 ,300 

19 .580 

20 ,620 

18.580 
72 ,960 
55 ,940 
76,920 
50 ,760 



75 ,920 
11,640 
30 ,489 

October 

14 ,420 
11,640 
11 ,640 
11 ,260 
11 ,640 
11 ,640 
10 ,900 
10 ,900 
10 ,900 
10 ,900 
11,640 

13 ,600 
18 .080 
21 ,660 

19 ,680 
39 ,660 

20 ,100 
16 ,640 

14 ,420 
13 ,200 
12 ,020 
10 ,900 
10 ,900 
11 ,260 
12 ,400 
12 ,400 
12 ,020 
11 ,640 
10 ,900 
11 ,260 

10 ,900 

39 .660 
10 ,900 
13 ,904 

September 

7,680 

13 ,200 
15 ,280 
18 ,080 
24 ,940 
16,180 

14 ,840 
14 ,000 
14 ,420 
21 ,660 

14 ,840 
13 ,600 
13 ,200 

9,520 

6,560 

6.560 

8.560 
9,520 

12 ,020 
10 ,900 
9,200 
35 ,220 
31 ,060 

22 ,720 
19,580 
16,640 

23 ,260 
20,100 
16 ,640 

15 ,280 
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15.520 
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16.340 

16.340 
16,340 
17,200 
16,340 

15.520 
14,720 
16,340 
18,100 
18,100 
19,980 
19,980 
18,100 
16,340 
13 ,200 
10,580 
10 ,000 

8,920 
10,000 
37 ,240 
19,980 
18,100 
16,340 
16 ,340 

37 ,240 
8,920 
16,872 
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21 ,440 

25 ,920 
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19 ,600 
19,600 
19,600 
18,720 
16,240 
15 .480 
14 ,740 
15,110 

14 ,000 
15,480 
15,480 

15 ,860 
15,480 
14 ,740 
15,480 
14 ,740 
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14 ,000 
13 ,280 
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19 ,980 
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19 ,980 
19 ,980 

25 ,920 
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17,016 
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ALBAY PROVINCE 
gAN FRAKOISCO RIVER, MALINAO 

Location. — About 32 km. from Legaspi on the bridge of the Legaspi- 
Tui Road. 

Records Available. — From February 22, 1919, to December 31, 1922. 
Also from March 29, 1910, to April 20, 1912, inclusive, at place 1.5 km. 
above present station. 

Gage. — Standard metric gage board fastened, vertically on down-stream 
right abutment, by means of anchor bolts. 

Discharge Measurement. — M ade from bridge. 

Channel and Banks. — Channel is straight for 18 m. above and 15 m. 
below gaging section; left bank high, right bank low and subject to over- 
flow. At measuring section stream bed mostly sand and very shifting. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 41,070 second-liters on December 21, 1922, estimated from 
extension of rating curve; minimum discharge, 205 second-liters on June 
15 and 16, 1922. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge for March 29, 1910, to April 20, 1912 and 
from February 22, 1919, to December 31, 1922, are determined from a well- 
defined curve. Gage read twice daily. 

Discharge imasurements of San Francisco River, near Poblacion, Malinao, 

Albay 


Date 

Made by — 

Gage 

height 

(meters) 

Di.scharge 

(second- 

liters) 

1910 

March 29 

J. I. Quinn 

1 00 

3 ,500 

April 16 

May 17.. . . 

.... do 

1 60 

4,230 

. . . do. 

1 07 

1,910 

June 80 

....do 

1.10 

2,180 

August 4. . . . . 

. .do 

1.10 

1 ,150 

August 8 

do 

1 10 

1,105 

October 13, . . . 

.... do . 

1.03 

1 ,470 

October 13. . ... 

H. V. Hall.. 

1.03 

1,480 

October 15. . 

. . do. . 

1 16 

2,690 

October 15 . 

. . do. . . 

1 16 

2,840 

November 23 

J. I. Quinn . . 

1.3.3 

4,650 

December 15. ’. . 

Sawyer. , . 

1 64 

8,920 

December 16 

.. .do 

1 40 

6,690 

December 17 

. . do. . 

2 03 

18,670 

December 28 


1 79 

18,430 

December 80 . . 

do. .... 

1 67 

9,600 

1911 




January 10 

... do 1 

1.34 

4,260 

January 10 

... do. . . . . 

1 34 

4,420 

February 1 

.... do. , 

1 16 

2,450 

February 13 

W. Demers 

1 34 

4,460 

February 14 

do. 

1.39 

6 ,370 

March 16 

. . . , do 

1.23 

3 ,626 

April 1 

....do 

1.16 

2,900 

April 11 

....do 

1 23 

3,330 

April 24 

May 1 

do 

1.19 

3,120 

do 

1.11 

2,280 

May 12 

. . . . do 

1.14 

2,280 

May 81 

.... do 

1.08 

1,470 

June 13.. 

. .do . 

1 08 

1,710 

June 16.. 

do 

1 08 

2,130 

June 24 

.... .do 

l.Ol 

1,230 

1,210 

3 ,120 

June 28 

do 

1.00 

July 17 

do 

I 23 

July 26 


1.11 

1,710 

August 8 

.... do 

1.02 

1,360 


Remarks 
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Discharge measurements of San Francisco Rivers near Pobladonf Matmao, 
Albay — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1911 

Augtiat 22 . . . .... 

W. Demers. 

1.08 

1,660 

1,230 

September 8 

do .... 

.97 

September 21 

.do 

1.03 

1,280 

October 7 ... 

. . do. . . . ... 

.96 

710 

October 20. . . . 

.do 

.96 

710 

December 8 

do 

1 00 

1,100 

December 18. . . . 

do. 

1 03 

1,330 

December 29 . . . . 

do. 

1.00 

1,090 

1912 




January 5 

do. ... 

1 04 

1,670 

January 17 

do 

1.03 

1,400 

February 12.. . 

. do. 

1 03 

1,160 

February 21 

.do 

1.64 

9,670 

February 28. . 

do 

1.14 

2,110 

March 6 

do 

1.06 

1,590 

March 12 

do 

1.03 

1,100 

March 23 

do 

1 06 

1,600 

April 8 

do. 

1.00 

1,060 

1919 




March 3 . 

do 

.88 

1,420 

March 24 . . 

A. Fegarido . 

.85 

1,230 

March 29 . 

do. 

.84 

1,210 

April 21 

May 12. . . 

do 

.76 

790 


.69 

510 

May 15 

..do 

.70 

610 

May 20 . . . 

. . do. 

.68 

430 

June 14 

do. 

.71 

660 

July 3 

do ... . 

.90 

1 ,660 

July 23 

do 

.86 

1 ,270 

July 26 

do 

76 

750 

Aug^ust 20 

. do. . 

1.17 

3,290 

September 1 . . . 

A. Fegarido and M. Canas 

.82 

1,160 

September 19. 

.98 

2,360 

October 6 

do . . 

.88 

1,300 

October 13. . . 

do . . 

87 

1 ,370 

October 28. . . 

.do 

96 

2,320 

November 6 . . 

do. . ... 

1.25 

8 ,870 

November 28 

1 A. Fegarido 

i 1 30 

4,210 

December 

i . . do . 

1.18 

3,490 

1920 




January 7 . 

M. B. Caras. 

1.16 

3,160 

January 12 . . . 

. . do. 

1 11 

2,870 

February 19. . 

. . do 

1 12 

2 ,930 

March 3 

do 

1.03 

2 ,380 

March 22 

... do. . . .... 

.86 

1,990 

950 

March 81 

. . do 

.82 

April 6 

i . . do. . 

.80 

940 

April 26.... . . 

. . do. . 

.78 

910 

April 28 

May 21 

' . do 

.96 

1 ,740 

do .... 

.76 

790- 

June 2 

. do 

.73 

800 

June 4 

.do 

.69 

660 

June 21 

. . . do .... 

.67 

650 

June 23 

.... do. . 

.66 

390 

July 19 

. . . do 

.78 

610 

August 3 

O. Buenaventura .... 

.68 

600 

August 14 

.do 

.63 

240 

September !€.... 

. ., do 

.64 

440 

October 19 

. . ' do 

82 

1 ,199 

November 2 

. .do 

71 

727 

November 16.. 

do 

1 04 

3 ,222 

December 1 

. . . do 

1.96 

10,566 

December 16. . . 

do 

.94 

2,123 

1921 




January 8 

... .do 

1.10 

3,039 

January 20 

... do 

.92 

1,885 

February 4 


1.28 

4,284 

February 19 

do 

1.22 

4,006 

March 6 

do 

.99 

2,796 

March 19 

do 

2.02 

11 ,601 

April 4 

do 1 

.90 

1,774 

April 20 1 


.79 

1,061 


Remarks 
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Discharge measurements of San Francisco River, near Pohlaci6n, Malinao, 
Albay — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





May 2 


81 

1 ,184 


May 10 

do 

.78 

1 ,061 


June 3 

do 

.86 

1,477 


July 8 

... . do 

.93 

1,946 


July 27 

do 

.76 

833 


July 28 

do 

.76 

781 


August 26 

. ... do. . . 

.61 

433 



do . . 

.90 

1 ,578 


September 6 

do 

.85 

2,027 


September 19 

.... do. . . 

.82 

1,270 


October 3 

... do 

87 

1,360 


October 14 

do 

1 13 

2,285 


Novembers... 

.. do 

1 57 

6,912 


December 2 

S. Musa.. 

1 16 

4,168 


December 22 

0. Buenaventura. . . 

1 22 

4,097 


1922 





January 2.... .. . 

do. 

1 08 

3,275 


January 31 . . 

S. Musa . 

1 12 

3,761 


February 21.. . 

O. Buenaventura 

1 01 

2,530 


March 6 

. . do. . . 

96 

2,057 


March 22 . 

do. . 

1 00 

2,619 


April 1 . . . 

. . . .do. . 

1 05 

2,611 


April 18 ... . . . 

do. . . 

1 04 

2,631 


May 2.. . .... 

0. Buenaventura 

90 

1,421 


May 11 ... 

.. do. 

81 

1 ,103 


May 22 

... .do 

.99 

1,818 

. ! . . 

June 2 .... 

do. 

.73 

477 


June 9 

W. Demers and 0. Bue 

72 

408 



naventura. 




June 21 

S. Musa and O. Buena- 

.83 

695 



ventura. 




July 7 

do 

.77 

513 


October 22. 

... .do. 


1 ,804 


November 16 

0. Buenaventura 

■’ 1 13 

3,276 


December 11 . . 

... do. . 

1.16 

4,163 


December 20 

. . do 

1 16 

4,112 



Note. — Gasre height readings from March 3, 1919, referred to different data. 



Daily and monthly dischargeSj in liters per second^ of San Francisco River near Poblaciorif Malinao, Albay, for the year 1910 
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Note. — Daily discharges determined from a well-defined curve between 700 and 18,600 second-liters. Values above and below these limits 
estimated from extension of curve. Applicable from March 22 to December 31, 1910. 



Daily and monthly discharges^ in liters per second^ of San Francisco River near Poblacion, Malinao, Albay, for the year 1911 
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Note. — Daily discharges determined from a well-defined curve between 700 and 18,600 second-liters. Values above and below these are estimated 
from extension of curve. Applicable throughout the year. 



DaUy and monthly discharges, in liters per second, of San Francisco River near Pohladdn, Malinao, Albay, for the year 1912 
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Daily and monthly discharges, in liters per second, of San Francisco River near San Francisco Bridge, McUinao, Albany ^ 

for the year 1919 
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Note. — D aily dischargre determined from a fairly well-defined curve from 600 to 1,400 second-liters, applicable throughout the 



Daily and monthly discharges, in liters per second, of San Francisco River near San Francisco Bridge, Malinao, Albay, 

for the year 1920 
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Note. — D aily discharge determined from a fairly well-defined curve from 600 to 1,400 second-liters, applicable throusrfaont the year. 



Daily and monthly discharges, in liters per second, of San Francisco River near San Francisco Bridge, Malinax), Albay, 

for the year 1921 
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-Discharge determined from well-defined rating curve below 9,000 second-liters, applicable firom December 25, 1921, to December 31, 1922. 



DaUy and monthly discharges, in liters per second, of San Francisco River nea^ San Francisco Bridge, Malinao, 

Albay, for the year 1922 
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Note.— S ee footnote to daily discharge table for 1921. No record on days for which discharge is not given. 



116 

AEBAY PROVINCE 
TOBOOK BIVER. LIOAO 


Location. — About 11 km. northeast of the municipality of Ligao, be- 
tween the barrios of Batang and Bubunsuran, and about 50 m. east of 
Tobgon Bridge on the Ligao-Tabaco Road. 

Records Available.— From January 22, 1921, to March 31, 1922. 

Gage. — Standard metric board vertically fastened to a tree on the 
left bank of the river. 

Discharge Measurements.— M ade by wading. 

Channel and Banks. — One channel at all stages; straight for about 
100 m. above and below the station. Bed of stream sandy and gravelly. 
Both banks low and covered with cogon grass. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 43,340 second-liters on November 10, 1923; minimum dis- 
charge, 916 second-liters on August 30, 1921. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Daily discharge determined from 
poorly defined rating curve. 


Discharge measurements of Tohgon River ^ near TobgoVy Ligao, Albay 


Date 


1921 


January 22 

February 6 

February 29 

March 9 

March 22 

May 18 

June 7 

July 6 

August 6 

September 1 

September 2 . . . . 
September 2 . . . . 
September 17 ... . 
September 21 ... . 
October 10. . . 

October 12 

November 4.. 
December 23 . . . . 

1922 


January 3. 


January 13 

January 25 

January 26 

February 3 

February 22 

March 4 


March 22 


Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

0. Buenaventura 


1,564 

.... do 


1,843 

. . do 

,45 

1,965 

. . do 

.62 

3,104 

... do 

.50 

2,140 

S. Musa 

.48 

1 ,119 

0. Buenaventura 

.48 

1,869 

S. Musa 

.52 

2,188 

Buchanan and Musa . . . 

.40 

1,176 

S, Musa 

39 

1 ,096 

0. Buenaventura 

,38 

1,874 

. . do 

,38 

2,631 

... do 

.50 

2,926 

do 

.54 

2,614 

do 

43 

1 ,021 

... do 

.46 

3,116 

. . do 

.72 

3,086 

. . . do 

.68 

2,437 

0. Buenaventura and S. 

.46 

2,437 

M\isa. 



O. Buenaventura 

.62 

3,015 

S. Musa 

.49 

2,643 

O. Buenaventura 

.60 

2,707 

S. Musa 

54 

3,607 

O. Buenaventura 

.48 

2,643 

do 

.46 

2 ,241 

do 

.45 

2 ,235 


Remarks 



Daily and monthly discharges^ in liters per second, of Tobgon River near Tobgon, Ligao, Albay, for the year 1921 


116 


1 

i 

0) 

Q 



1 

u^oooooouaoo 00U50 • • 

'51' 00 CO os 04 t- 0> lO CO ‘OsCSf-tOS ... 

OJC'l'^OSOOt'iOSOTfcO OSOO'«fOS 

©so© 

"O' Ilf CO 
COM© 

a 


'ti' CO t- tc t- eo -O' CD t- CO •cot-'<fco 

rH • 

g-o*© 




1 

US SO ID SA to so so SA so iO to iO so SO sa>0 kO to UO kO so so SO to so VO VjO U3 SA O 
''l''?f-^OOOOOQOe4aOOOOOO'4'0'!l*rJ'0''l''£>asoOOOOOr}'r-iOOOOOT-( 

cococosocooocoeocokosocDsocosocoeosoeocJsocoooooeoNcoi-iso,-ioo 

© SOt-^ 

1-1 © © 

00 CO© 

1 


COi-IipH 

O 



September 

tOSOsOSOOsOOsOsOsOkOsOsOsO.OsOsOsOsOSOtOsOsOSOSOSOSOsOsOsO 
Tf'iJ'CDC005n'0ST!''!}'C0'^':fC000ClOO0000 00C000e4''l'OO00<NO'^ 
COOC<IOIr-iO»-iOOC<lCOOJsOOOcOSO»-tCOCOCOsOCOTl*COsOsOt~Tl'kOCO 

4,245 

1,045 

1,627 

1 

tososososoososototososoosososoososoososotoioosoioosocoo 

OOC<JCMC<J<5»»-'-^Q0010005'n''l<'l'OSO'#OSCO'^'OOOOCy50C^OS'rfT-iOS 

SOsO'^*'!r'5l'T'^»-''COOO'i'sOkOi-lcOOC05-'SOCO»-'OacOCOtDi--ISOTj'r-(COOST-' 

so©© 

© »-l© 

00 ©CO 


vH-r-fwHT— < 1 — (f-Hi— (rHi— (f-HY— <rHT— v— < 

l-H l-H 

< 




sosososososososotososososososososososososososososososososososo 

OSOSSO'»J'«OC<ie4C50050SOOSOQOOOOO^<»OOOOOOOOOOOOOOOOOOOOOOCSOi'0 

OSOSSONSOeOCOCO^OSOSOOOOOOOOOOOJOOOOOOOOOOOOt-eOCOCOCOCOCOCO 

©so© 
so 00 © 

© © 1-l 

>» 


T-'.-lCD-'l'C^IMC'JCaCa'-li-tr-li-IrH.-lT-ICa'-'— I'-H.-'.-IrHrHi-Hr-tT-IrH.-ll-H.-l 

©1-4© 

0) 

sososososososososr'sososososososososososososososokosoososoko 

0005 00 00 00 00 00 00 000j00 00»-i000©000000000r-lr-i00 
0000(XOOOOOOOOOOOOCOOOOON.-'r-lr-'*-i-4^f-l»-<.-<,-tr-l»-',-lOO<Mr-'T-l 

00 00©. 

3 

,-,rHi-«r-t^.-lrH.-i.-4cqr-lr-tc<JC<ICaOflWClC4e4O5e<JC<IC<IMNC0C^OJC<l 

©^© 

>> 

sososososososososososokokososososokososososososososososososoko 

OOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOCOOSOSOSOSOSOSOSOSOS 

t-t-t'>t-C'-t-t-t-t'>C't-t~l'-t-t-t-t-OOt-t''t-t~kOsOkOsOsOSOsOSOSO 

© © w 
© © © 

© so t- 

1 



— 

sOsASOsAsOsOsosOsOSOSOsOsAsAsOsOiOtOsOkO so'VO sososoiososososo 

OOOOOOCOSOSOSOSOSOSOSOSOSOS^OSOSOSOSOSOSOSOSOSOSOSOS • 
.-(r-'rH»-tT-i.-(.-<iOsOsOsOSOsOkOsOsOsOsOsOkOsOtOkOkOsOsOsOsOSOsO 

so so 'If 

O © 1-4 

rH so t— 

a 

< 

C-J eo Da C<l C<l .-H r-4 ^ —1 rH -f-S ^ t-l T-l »H rH .-H r-l ^ .H ■r^ ^ •rH 


« 

sosoiososooososoiotososoioooooioiososotososoiosotosotoso 

osososo50seacooc<ioo©ooc<i«^’-'’-'or>cioooooooooooo© 

1 SOsOsOtOsO<0-«l'.-HCOr-l.-(.-l»HF-tCOCOOOOOOCOCO.-tT-t»-<l.-i.-4rHr-tT-lT-(.-( 

© ©© 
t- © © 

CO so © 



© tH CO 

«s 

3 



r" 



January 



Day 

rH Oil CO -cf so ce b* 00 Oi © tH M 00 ''fl' so CD t- 00 o> o JH M CO so CO ^ 00 © o 

rH r-l i-H-« r-< «-< tH r-t »-l 1-1 CO CO 04 CO 04 OI C4 ©» N eo eo CO 

Maximum. 
Minimum. . . 

Mean 


Note. — No records on days for which discharge not given. River could not be measured on November 11, 1921 due to flood. 



Daily and monthly discharges, in liters per second, of Tohgon River near Tohgon, Ligao, Albay, for the year 1922 
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ANTIQUE PROVINCE 

SIBALOM RIVEB, 6IBAL0M 

Location. — About 4.5 km. northeast of Sibalom and about 1 km. north 
of Post Km. 14 of the Sibalom-San Remigio Road. 

Records Available. — From August 22, 1918, to July 16, 1922, with 
breaks from February 1 to May 12, 1919, and from September 26 to 
November 7, 1920. Also there are records available from June 1, 1910, 
to July 26, 1913, inclusive, at old station about 200 m. below present station. 

Gage. — Of two sections; one is a vertical rod graduated in centimeters 
nailed on to a support driven into the river bed ; the other is a non-record- 
ing vertical staff mounted on a triangular staff anchored into the ground. 

Discharge Measurements. — Made from raft at section about 40 m. below 
gage. 

Channel and Banks. — Channel straight for about 40 m. above and 
about 100 m. below gaging section. Right bank well protected from scour 
by high hills; left bank low and subject to overflow. At measuring sec- 
tion stream bed mostly of gravel and very shifting. Flow uniform. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 1,162,670 second-liters on November 4, 1920; minimum dis- 
charge, 1,000 second-liters on May 13, 1912 and on January 20, 25, and 
26, 1919. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge for the years 1910 to 1913, unreliable. 
Daily discharge from new records determined from a well-defined curve. 
Gage read twice daily. The true heights for both the maximum and 
minimum discharges are mere approximations. 

Discharge measurements of Sibalom River , near Bubungan, Sibalom, 

Antique 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1910 

May. 6 

R. D. Klise 

25.82 

6,479 

May 25 

....do 

26.28 

85,431 


do 

25.48 

15,516 ' 

June 8 ..... 


25.46 

UfiU 

JllD6 4 

do 

25.49 

15,489 

23,590 

19,990 

18,480 

October 24 

do 

26 63 

October 26 

do 

25.62 

October 26 

do 

25.56 

November 22 

do 

26.49 

27,450 

November 23 

do 

25.50 

25.610 

December 16 

.... do 

25.81 

17,670 

December 16 

, . . .do 

25 32 

17 ,740 
18 ,980 
15,060 

Oecmiber 17. ... 1 

. dn 

25.27 

December 19 

do 

25.29 

December 20 


25.26 

11 ,780 i 

.118 
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Discharge measurements of Sibalom River, near Buhungan, Sibalom, 
Antique — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1911 





February 16 

R. D. Kilse 

25 32 

6,190 




25.05 

2,060 


March 17 

do 

25.05 

1 ,980 


March 18 

.. .do 

25 04 

2,020 


March 19 

.do 

25.05 

2,190 


March 20 

do .. 

25 07 

2,590 

4,660 


March 21 

do 

25.11 


March 22 

... do 

25.06 

2,110 


April 20 ... 

do... 

25.16 

5,010 


April 21 

April 22 

...do 

. , . do 

25.09 

25.06 

3,380 

2,490 


April 23 

.. ..do 

25 07 

2;520 


April 24 

. .do 

25.06 

2,760 


April 25 

.... do 

25.08 

3,080 


April 26 

June 16. . . 

July 7 

. , .do 

... do 

do 

25.21 

25 66 

26 38 

6,810 
29 ,070 
82 ,600 


July 16 

do. . . 

26 53 

114,340 


October 12. 

do 

25 97 

26,340 


October 13. 

.do. 

26 03 

81 ,170 


October 14. . . 

... do 

26 11 

34 ,190 


October 16. . 

do. 

26 08 

32 ,820 


October 16. . 

. .do 

26 02 

29 ,640 


October 17. . 

do. . 

26.04 

30 ,070 


October 18, . 

do. ... 

25.98 

25 ,300 
3,500 


December 6. 

.do 

25.38 


December 7 

. .do. . 

25.44 

3,680 


December 8 

.do. ... 

25.45 

3,440 


December 9 

. do. . . 

25.45 

3,360 


December 10 

. . .do 

25.44 

3,240 


December 11 

do 

25.43 

3,210 


December 12 

. do 

25.45 

3,700 


December 18 

.do. . 

25 44 

3;350 


1912 





June 20 

do. 

26 25 

11 ,430 


September 25 

do. . . 

26.38 

105 ,000 


November 10 

T. S. Lawrence . 

1.66 

44 ,700 


November 11 

.do 

1 63 

43 ,950 


November 11 

do 

1.61 

40,600 


1913 





January 15 

... do. . 

1.12 

5,600 


January 16 

. . . do 

1.12 

6,600 


January 16 

. . .do 

1.12 

5,600 

5,600 


January 16 

do 

1.12 


February 6 

.... do 

1.15 

7,600 


February 6 

. ,do 

1.16 

7 ,100 


February 6 , 

. . .do 

1 13 

6 ,300 


February 7 

. , . do 

1.11 

6,100 


Felwuary 7 

. . do 

1.12 

5,100 


February 8 

do 

1.10 

5,100 


February 8 

do 

1.10 

4,600 


March 13 

do 

1.03 

2,300 


March 18 

.. ..do 

1 03 

2,300 


March 14. 


1.03 

2,200 


M'areh I 4 - - 

. . do ... 

1,03 

2,300 


April 6 

do 

1.03 

1,100 


April 6 

.. .do 

1.08 

1,200 


April 7 

do 

1.03 

1,100 


April 7 

do 

1.08 

1,200 


Miw 20 


1.18 

8,600 


May 20.. 

do 

1.18 

9,700 


May 21 

do 

1.17 

8,100 


May 21 . 

. . do ... ... 

1 17 

7,700 


May 22, 

do . . . 

1.16 

7,200 


June 18 

do 

1.50 

36,400 


June 18, .... 

do ... 

1.50 

85,900 


September 21 


1.38 

29,700 




Discharge measurements of Sibalom River, near Buhungan, Sibalom, 
Antique — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1920 





January 21 

T. Mendoza 

28.39 

8,988 


February 19 

do 

28 23 

8,164 

3,661 




28.26 


April 7 


28.81 

3,536 


July 3 

do 

29.35 
28.86 
29 60 

71 ,840 


September 8 


46 ,864 
15 ,782 


November 6 

.... do 


December 19 

. . do 

28 28 

9,220 


December 20 

.do 

28.28 

9,818 


December 22 

. . . do 

28.10 

8;S54 


1921 





January 8 

....do 

28.09 

7,362 


January 13 

. .do 

28.08 

6,766 


March 6 

.do 

28 29 

8,506 


March 7 

. do. . . . ... 

28 22 

7,259 


May 22 

do. 

28 36 

10 ,428 


May 24 

do 

28.28 

7,326 


June 24.. 

do 

28 64 

12 ,862 


August 26 . 

. .do 

28 64 

21 ,501 


August 27 

.... do 

28.72 

25 ,573 


October 27 

.do . . . 

28 70 

24 ,251 


December 23 . . 

.do 

28 80 

24 ,405 


1922 





January 19.. 

.do 

28 78 

10,613 


February 22 

do . ... 

28 71 

10 ,162 


March 22. . . 

.do. .... 

28 54 

2,563 


April 18 

. do . 

28 48 

2,483 


June 21.... 

do ... 

28 84 

37,212 



Note. — Elevation of zero from November 10, 1911, and from January 21, 1920, referred to 
different data. 



Daily and monthly discharges, in liters per second^ of Sibalom River near Bubungan, Sibalom, Antique, for the year 1910 
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Note. — N o records for dates in which discharsres are not g^iven. 



Daily and monthly discharges^ in liters per second, of SibaXom River near Buhungan, Sibalom, Antique, for the year 1911 
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records for dates in which discharges are not sriven. 



Daily and monthly discharges^ in liters per second, of SibaXom River near Buhungan, Sibalom, Antique, for thSi year 1912 
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Note. — N o records for dates in which discharges are not 
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-Records unreliable from July 27 to Ausrust 28 and from September 20 to November 18, 1913. No records for other dates in which dischari^es 



Daily and monthly discharges, in liters per second, of Sibalom River near Bubungan, Sibalom, Antique, for the year 1918 
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Daily and monthly discharges^ in liters per second, of Sibalom River near Bubungan, SibaXom, Antique, for the year 1919 
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gamings made in 1920 were made applicable to the gage heights of this year. No records of gage heights for dates in which dis^ 



Daily amd monthly discharges, in liters per second, of SihaXom River near Bubungan, Sibalom, Antique, for the year 19£0 
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DaUy and monthly discharges, in liters per second, of SibcUom River near Bubungan, Sibalom, Antique, for the year 1922 
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ANTIQUE PROVINCE 
TIPTXLTJAN RIVEB. SIBALOM 

Location. — About 800 m. east of the town of Sibalom and about 250 m. 
southeast of Sibalom-San Remigio Road. 

Records Available. — From July 17, 1919, to December 31, 1922. 

Gage. — Inclined staff gage graduated with nails and an auxilliary ver- 
tical piece set at right bank of river. 

Discharge Measurements. — Made by wading at section of gage. 
Channel and Banks. — Channel is straight for 40 m. above and for 
more than 300 m. below gaging section. Right bank low and subject to 
overflow; left bank high. At measuring section stream bed composed 
largely of gravel and shifting. Flow variable. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation 1,934,500 second-liters on July 10, 1922; minimum discharge, 
130 second-liters on April 9-11, 1920. 

Diversions. — There is one above, utilized for power and for irrigating 
rice fields. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from fairly well-defined curves. 
Gage read twice daily. 

Discharge measurements of Tipuluan River, near Sermon, Sibalom, Antique 


Date 


1919 

August 22 ... 

September 6 

October 2 
October 23. 

1920 

January 4... 
January 23 . 
February 19 . 
March B 
April 8. . 

June 7.. 

July 6 . 

September 7 . . . . 
September 9 ... 
October 30. 
November 10 . 
November 11.. 
December 20 . 
December 21 

1921 

January 10. . 

March 4 
March 8 . . 

March 9 .... 

May 21.. . 

May 23 

June 28.. . 

June 26 

August 24,. . 
August 25 . . . 
October 26. . 
December 22 ... . 
December 26 


Gage Discharge 
height (second- Remarks 

(meters) liters) 


1 49 I 31 ,175 

1 28 19,425 

1 28 21 ,171 

1 18 13,625 


86 1 ,126 

73 1 ,368 

do . 63 327 

...do. . . 60 239 

...do. .. 65 178 

do. . 1 26 9,485 

do. . .8 ,921 

. do. . 66 14,961 

do. 50 11 ,852 

do. ... .60 9,880 

do. .... 1 29 28 ,628 

.do. ... 1 15 13,653 

1 05 4,826 

1 04 4,164 


97 1 ,246 

do. . . .97 370 

.do 96 337 

do.' 96 420 

do . .... 1 10 616 

do. . . 1 02 509 

do. ... .1.27 2,623 

do. 1.25 2,298 

.do 1 83 7,458 

.do 1 38 7,829 

do 1.48 18,646 

.do 1 68 8,662 

do 1 56 2.966 


do 

do. 


do. 
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Discharge measurements of Tipuluan River^ near Sermon, Sihalom, 
Antique — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Dis charge 
(second- 
liters) 

Remarks 

1922 

January 18 

T. Mendoza . . . 

1 41 

1,677 


January 20. . 

. . do 

1 45 

1,889 


February 21.. 

... do.. 

1.31 

1,381 


March 21.. • 

do 

1.28 

268 


March 23 

... do. 

1 27 

255 


April 17. .. 

May 20..., . .. 

. do. . . 

1.25 

216 


[ . do. 

1.66 

56,551 


May 24.. 

. do 

1 76 1 

61 ,056 


June 20., . 

. . do. . 

1 80 1 

42 ,564 


June 20 

.do 

1 75 i 

39,166 


August 20 

.do 

1.72 

58 ,896 


October 31 

C. Q. Tumangday 

1 56 ! 

9,698 


November 16 

. . do. 

1.70 I 

24 ,081 



Note. — M easured at different sections. 



Daily and monthly discharges, in liters per second^ of Tipultuin River near Sermon, Sibalom, Antique, for the year 1919 
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Daily and monthly discharges, in liters per second, of Tipuluan River near Sermon, Sibalom, Antique, for the year* 1920 
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Daily and monthly discharges^ in liters per second, of Tipultuin River near Sermon, Sibalom, Antique, for the year 1921 
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Note. — ^Record from November 10, 1921, to May 11, 1922, fair below 8,230 second-liters. 



Daily and monthly discharges, in liters per second, of TipuLwan River near Sermon, SibaXom, Antique, for the year 1922 
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1921. Record from May 12 to November 18, 1922, fair bdow 132,500 second-liters ; also from 



BATAAN PROVINCE 

OABATO OAKAL, LIMAY 

Location. — About 300 m. above the Lamao River gaging station and 
within the territory of the Agricultural Experiment Station. 

Records Available. — From May 15, 1922, to December 31, 1922. 

Gage. — Standard metric gage board vertically set on the right bank of 
the canal. 

Discharge Measurements. — M ade by wading. 

Channel and Banks. — One channel at all stages; straight for 20 m. 
above and below the station. Bed of the canal sandy and gravelly. Both 
banks low and lined with gravel. 

Extremes op Discharge. — Maximum discharge recorded during period 
of observation, 120 second-liters on August 27, 1922; minimum discharge, 
16 second-liters on October 23, 1922. 

Diversions. — This canal is a diversion of the Lamao River. 

Regulation. — Only by diversion. 

Accuracy. — Gage read twice daily. Rating curve well-defined. Records 
good for all stages. 

Discharge measurements of Cabayo Irrigation Canal, near Lamao, 
Limay, Bataan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1922 





March 5 

Julian Roxas. 

62 

38 


May 15 

. . do. 

i 60 

44 


June 26.. . . 

do. . 

57 

31 1 


July 24 ... 

do 

78 

60 


November 13 

P. del Castillo . . 

75 

84 
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Daily and monthly discharges, in liters per second, of Cahayo Irrigation Canal, Lamao, Limay, Bataan, for the year 1922 
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BATAAN PROVINCE 
OALAOVIMAN RIVER, 8AMAL 

Location. — About 1,225 m. S. 77® 30' W. of Roman Catholic Chapel at 
Barrio Calaguiman. 

Records Available. — F rom December 3, 1917, to May 31, 1919. 

Gage. — Standard metric gage board vertically fastened against a “bane” 
tree on left bank of river. 

Discharge Measurements. — Made by wading at section 82.25 m. below 
gage. 

Channel and Banks. — Straight about 200 m. above and 560 m. below 
the gaging section. Banks planted to sugar cane. Stream bed sandy and 
gravelly. Only one channel at low and high water stage. 

Extremes op Discharge. — Maximum discharge during period of observa- 
tion, 20,860 second-liters on July 10, 1918; minimum discharge, 79 second- 
liters in June, 1918, and February and May, 1919. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For water right purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve 
from 60 to 1,900 second-liters. Above the higher value the discharges 
are estimated from extension of rating curve. Applicable from December 
3, 1917, to May 31, 1919. Gage read twice daily. 

Discharge measurements of Calaguiman River ^ near Calaguiman, Samal, 

Bataan 


Date 

Made by — 

Gage 

height 

(.meters) 

Discharge 

(second- 

liters) 

Remarks 

1917 

October 6 

P. J. 


560 


October 12. . . 

. do. 


680 


October 19. 

do 


540 


October 27. 

do. 


890 


November 3. 

do. 


320 


November 10 . 

do . . 


250 


November 17. . 

do 


170 


November 26. 

do. . 


1 ,950 


December 1 

. do. 


1,580 


December 8 

do 


400 


December 15 

do 


340 


December 22 

do 


200 


December 29 

do 


320 


1918 





January 5 . . 

D. B. and F. M. . 


330 


January 12 . . 

do. 


186 


January 19. . 

do 


100 


January 26.. 

do. . 


80 


February 2 

do 


97 


February 9. 

February 16 

do, . 


148 


. . do. . 


144 


February 23. . 

... do 


130 


March 6 . . 

do. ' . 


60 


March 9 

D. B and P. S . . . 


64 


March 16. . ... 

do 


91 


March 23 

do 


120 


March 30 

.do. 


160 


Aprils 

do. . 


50 


April 13 

.do 


60 


April 23 

May 14 

do. . . . . . ; 

. 

30 


do 


50 


May 21.. ... 

do. . . 


102 


May 28.. 

. , . .do 


336 


June 4 

.. . do 


54 


June 16.. .... 

do 


146 


June 22 

..do 


102 
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Discharge measurements of Calaguiman River, near Calaguiman, Samal, 
Bataan — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(srcond- 

liters) 

Remarks 

19i8 





July 6 .. ... 

P. J. T. 

32 

1,181 


July 20 . . 

do . . 

.49 

1,933 


August 10 

.do 

16 

86 


August 17 ... . 

.do 

46 

1,021 ! 


August 24. 

. . do. 

36 

877 1 


September 7.. . . 

. . .do. 

76 

4,697 i 


September 14 

.... do 

.64 

2 ,257 ! 


September 21.. . . 

do 

36 

992 


September 28 

... do 

.32 

606 


October 5 . ... 

do 

.44 

I 1 ,629 


October 12. 

. , do. 

68 

2 ,577 


October 19. . 

do 

76 

6,130 


October 26 . 

do. 

46 

1 ,448 


November 2. . . .... 

do. 

84 

995 


November 9 . 

do. . . 

.32 

702 


November 16. . 

do. 

26 

389 


November 23. 

. . do. 

24 

200 


November 30. 

do. 

24 

171 


December 7 

. ..do. 

26 

228 


December 14 

.do. 

.26 

337 


December 21 

do ... 

26 

837 


December 27 

do. 

26 

386 


1921 





February 19 

I. Villo 


14 



Discharge measurements of Calaguiman River, near Mahatan, Abucay, 

Bataan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





February 19 

I. Villo 


303 



Discharge measurements of Calaguiman River, near Santa Lucia, Samal, 

Bataan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

February 19.. 

I. Villo . . 


9,000 






Daily and monthly discharges, in liters per second, of Calaguiman River near Calaguiman, Samal, Bataan, for the year 1917 
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-No records of gasre heights for dates in which discharges are not given. 



Daily and monthly discharges^ in liters per second, of Ccdaguiman River near Calaguiman, Samal, Bataan, for the year 1918 
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Daily oTid moTithly dischargesy in litcTs per second, of Calcbgvifneufi River near Calagniman, Samal, Bataan, for the year 1919 
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Note. — N o records of gage heights for dates in wbidi disdharges are not given. 
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BATAAN PROVINCE 
LAMAO BITER, ZJMAY 

Location. — About 400 m. inland from Lamao Experiment Station, and 
is opposite No. 39 “Hevi” Tree which is at the left side of the lane as one 
walks towards the experimental station. 

Records Available. — From October 6, 1919, to December 31, 1922, with 
break from July 1, 1921 to December 31, 1921. 

Gage. — A four-meter gage board graduated in centimeters, fastened 
vertically to the big roots of Sahing (Gutta Percha) tree at right bank of 
•stream. 

Discharge Measurements. — M ade by wading at section of gage. 

Channel and Banks. — Channel only one at all stages ; straight for 60 m. 
above and for 70 m. below the station. Banks thickly wooded; right bank 
high and steep, left bank low subject to overflow, and sloping. Stream 
bed full of boulders, hence accuracy of measurements greatly affected. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 18,344 second-liters on July 18, 1920; minimum discharge, 
100 second-liters from April 20 to May 2, 1920. 

Diversions. — One below station. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a poorly defined curve. 
Table arbitrarily extended back for 1919 as no appreciable change of bed 
has been noted. 

Gage read twice daily. 

Discharge measurements of Lamao River ^ near Lamao, Limay, Bataan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1920 





February 5 . ... 

J. San Jose 

.70 

413 


February 26. 

do. ... 

.69 

466 


March 8 

• do 

67 

413 


March 29 

do.. .... 

66 

403 


April 19. . , 

May 6 . . 

do 

.63 

313 


do . . 

64 

301 


May 21 . 

do. 

67 

412 


June 2. ... 

A. Fegarido 

66 

267 


August 4 . 

. do 

.6^ 

310 


September 14 . . 

J. S. Roxas 

93 

2,179 


October 21. .. . 

. . do . • 

84 

1,049 


1921 


i 



PflhruftiY 12 - 

R. and C.. . . 

.67 

884 


March 14 

Castillo . ... 

.65 

290 


April 14 

. , . .do 

.62 

226 


May 24 

. do 

.70 

233 


June 9 

. . do ... 

.82 

768 


Septemhflr 26 

do 

69 

1,668 


SeptAmhp.r 27 

do i 

1.12 

2,811 

228 


1922 

Maf<*h SI . ... 

Julian Roxas 

.76 


Mfty IS 

.76 

230 


Jupe 26, 

. , , , do • • • 

79 

340 


July 24 

- . . .do 

1.04 

1 ,622 


July 24 

do 

1 04 

8,143 


15t .... 

Protii<*to del rTfmtiilo 

.86 

888 







Daily and monthly dischargeSf in liters per second, of Lainao River near Lamao Horticultural Station, Limay, Bataan, 

for the year 1919 
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Daily and monthly discharges, in liters per second, of Lamao River near Lamao Horticultural Station, Limay, Bataun, 

for the year 1920 
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Day 
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Maximum 

Minimum 

Mean 


199606 10 



Daily and monthly discharges, in liters per second, of Lamao River near Lamao Horticultural Station, Limay, BatoaUi 

for the year 1921 
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Notb.-— D iBcharge determined from fairly well-defined rating curve applicable from May 18 to November 10, 1921. Kecord fair bdow 4,600 second. 



Daily and monthly discharges, in liters per second, of Lcumao River near Lamao Horticultural Station, Limay, Bataan, for 

the year 1922 
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tischarse determined from fairly well-d^ned rating curve applicable from November 11, 1921, to December 31, 1921. Beoords fair 
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BATAAN PROVINCE 
OKANI BIVER, OKANI 


Location. — About 120 m. west of the Hacienda Tionson, which is about 
800 m. southwest of the municipality of Orani on a private road branching 
near Km. 13 of the Samal-Orani Road. 

Records Available. — From August 10, 1920, to December 31, 1922. Also 
from December 12, 1917, to May 31, 1919, at about the same place as the 
present station. 

Gage. — S tandard metric gage board vertically driven into hard clay near 
the right bank and made rigid by means of two supports. 

Discharge Measurements. — Made by wading at section of gage. 

Channel and Banks. — Channel only one at all stages; straight for 
about 50 m. above and 80 m. below the station. 

Right bank low, sloping, subject to overflow and grassy; left bank high 
and wooded. Stream bed stony. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation 12,710 second-liters on September 18, 1922; minimum discharge 10 
second-liters on February 28 to March 1, 3, 4, and 6, 1919. 

Diversions. — Many diversion canals above station. 

Regulation. — None. 

Utilization. — For adjudication of water rights. 

Accuracy. — Gage-heights not very reliable as the station is influenced 
largely by tides and diversion canals. Gage read twice daily. 


Discharge measurements of Orani River, near Isaac Tongco, Orani, Bataan 




Gage 

j Discharge 

Date 

Made by — 

height 

(mentors) 

' (second- 
liters) 

1916 



1 

November 2,. 

G, C 


262 

November 9 . 

do 


' 80 

November 16 . 

do. 


200 

November 20 . 

do 


250 

December 7. . 

do. . .. 


250 

1917 




January 11 . 

P. J. 


210 

January 18,. 

. do. 


190 

January 25. , 

do. 


160 

February 1 . 

. do 


100 

February 8 

do. 


240 

February 15. 

do 


140 

February 21 

do. 


170 

March 1 

1 , do 


190 

March 8 

1 do. 


1 90 

March 15 

do 


90 

March 22 . 

do 


30 

March 29 . . 

•do .... 


60 

April 4 . 

do 


60 

April 12 

, , do. 


80 

April 19 

do .... 


140 

April 25 

May 3.. 

.do 


570 . 

do. . . 


670 

May 10 . . 

do 


350 

May 17 

..do . .... 


190 . 

May 21 

.. .do. 


60 . 

May 24 

do 


220 

May 31 

.do. 


170 

June 7 

do 


70 

June 14 

. do 


80 . 

June 28 

..do, 


1,100 . 

July 5 

, ,do 


600 

July 12 

do. ... 


1,940 . 


Remarks 
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Discharge measurements of Orani River ^ near Isaac Tongco, Orani, 
Bataan — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

1917 



July 20 

P. J. . 


July 27 

. . .do .... 


October 6. 

do. 


October 13 

do. 


October 20. . . 

. . do. ... 


October 26 . . . 

.do. 


November 2 . . 

do. . . .... 

26 

November 9... . 

do. 

31 

November 16.. . 

do 

43 

November 23.. . 

. do. . 

29 

November 30 . 

do 

08 

December 7 

do. ... 

.20 

December 14 ... 

do. . . . 

.24 

December 21 

do. . 

22 

December 28 ... 

D. B 

28 

1918 



January 4 

. do. 

30 

January 29 . 

. . do 

29 

January 18 

do .... 

.33 

January 25. ... 

do. . 

32 

February 1 

do. 

32 

February 8. . 

do. . . 

.32 

February 16 . . 

. do. . 

24 

February 22.. . 

. do 

22 

March 1 

do. 

.22 

March 8. 

. do. 

23 

March 16. 

do. . 

26 

March 26 . 

do. 

23 

April 3 . . 

do. , 

25 

Aprils.. 

. , do. .... 

25 

April 19 . 

do ... 

.21 

April 26 . 

do 

20 

May 10. 

, . do 

23 

May 17 

, do 

23 

May 24 . 

. .do 

23 

May 31 . . 

. .do. 

.19 

June 7 , , , . 

, . .do 

28 

June 14 . 

do. 

20 

June 21 . 

do , 

40 

June 28 

do 

43 

July 5 

do. 

.35 

July 19 

do 

66 

August 7 

P. P. and T. C. 

46 

August 16 ... . 

. do ! 

29 

August 23 . 

do . . 1 

.38 

August 30 . , 

do . 1 

73 

August 31 . , 

. do. . ... 

23 

September 6. . i 

do. . . . 1 

95 

September 7 . . J 

do 1 

17 

September 13 

do 1 

59 

September 14 . . 1 

do. 

.20 

September 20 

do 

37 

September 21 . . . . 

do 

28 

September 27 

do. 

37 

September 28 ... 

do. 

24 

October 4. . 

do. 

.48 

October 11 

do. . . .... 

.22 

October 18. 

.do ... 

.72 

October 25 

..do. .... 

.28 

November 1 

do. . 

.42 

November 8 

do 

.52 

November 16 ... . 

do ... 

32 

November 22 

. . do. . . . 

.60 

November 29 

. . do 

55 

December 6 

... do 

.63 

December 13 

. . do 

.56 

December 21 

. . do. . . 

.62 

December 27 

.do. . . . ... 

.62 

1930 



June 26 

A. Fegarido 


August 9 

... do 

1.14 

August 10 

do 

1.20 

August 11 

do 

1 23 

October 20 

I J. Roxas i 

1.81 


Discharge 

(second- Remarks 

liters) 


5,140 

650 .. . . 

457 

560 

314 

619 . . . . 

305 

215 .. . 

140 

260 
1 ,015 
625 

360 . , 

490 . . 

350 


190 

200 

70 

80 

72 

88 

70 

48 

54 

98 

112 

60 

60 

48 

35 
37 

734 

60 

30 

62 

82 

24 

40 

36 
556 

3,120 
556 
2,015 
803 
2,966 
378 
7,579 
594 
2,714 
468 
980 
234 
775 
890 
418 
363 
3,807 
1 ,617 
789 
493 
620 
173 
172 
250 


386 



45 

413 


476 


499 


327 
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Discharge measurements of Orani River ^ near Isaac Tongco^ Orani, 
Bataan — Continued 


Date 

Made by — 

Gaga 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 


1 21 

177 


February 8.. . ... 

.. do 

1.20 

176 


March 15 

Castillo ... 

1 12 

63 


April 13 

May 26.. . 

. . . do. 

1 10 

36 


do. . 

1 20 

43 


June 11.. 

do 

.62 

18 


July 28 . . 

Roxas.. 

80 

888 


September 27 

' do. 

67 ! 

684 


Dumber 29 

do 

65 

199 


1922 





March 80 

do. ... 

58 

87 


April 1 

i do 

68 

84 


June 25 

[ do. 

73 

727 


July 21 

do. 

36 

1 ,124 


July 22 . . 

August 21... 

. do . 
do. 

38 

.38 

1 ,263 

1 ,721 


November 6.. . . I 

Castillo . . 

19 

409 


December 12 . . j 

do. 

20 

502 



Note. — Gage heights from August 9, 1920, referred to different data. 
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Daily and monthly discharges, in liters per second, of Orani River near Isaac Tongco, Orani, Batcum, for the year 1918 
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Daily and monthly discharges, in liters per second, of Orani River near Isaac Tongco, Orani, Bataan, for the year 1919 
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Daily and monthly discharges^ in liters per second, of Orani River near Cabiawan, Oranij Bataan, for the year 1920 
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Note. — See footnote to discharsre table for 1919. 



Daily and monthly discharges^ in liters per second^ of Orani River near Cabiawan, Orani, Batcuin, for the year 1921 
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Not*. — ^N o record on days for whicb discharee is not given. 
4,400 second-liters. 



Daily and monthly discharges, in liters per secoivd, of Orani River near Cabiawan, Orani, Bataan, for the year 1922 
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Note. — See footnote to discharge table for 1921. 



167 


BATAAN PKOVINCE 
TALISAY RIVER, BALANGA 

Location. — About 8 km. by trail west of Orion, and about the same 
distance from Pilar. It is near the intake of canal Valecos in the sitio 
Batugan. 

Records Available.— From February 10, 1921, to December 31, 1922. 
Also from April 26, 1909, to March 23, 1912. 

Gage. — A standard metric gage board was securely fastened to a tree 
on the left bank of the river directly opposite the intake of Valecos ditch. 

Discharge Measurements. — Made by wading at a short distance below 
the gage. 

Channel and Banks. — One channel at low water stage, two at high 
water stage, of uniformly curved course for 10 m. above and 150 m. below 
the gaging section. Right bank high and wooded. At measuring section 
stream bed composed of coarse gravel and sand. Not very shifting. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 95,860 second-liters on August 2, 1922; minimum discharge, 1,020 
second-liters on April 6-8 and June 12-13, 1911. 

Diversions. — One above the station. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve. 
Applicable from April 26, 1909, to March 23, 1912. Gage read twice daily. 


Discharge measurements of Talisay River, near Batugan, Balanga, Bataan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1909 

February 8 . . 

April 21... 

C. T. Brady . 
do. 

.08 

2 ,(m 

1 ,600 

April27 . 

do . . 

.15 

X ,750 

May 4, .. 

do 

.17 

2 ,10.0 

December 27 

S. G, Cutler . 

21 

3,691 

1910 




January 11.. ... 

do 

.20 

3 ,032 

January 28 

do. , 

15 

2,626 

February 24. 

do. . . . 

.12 

2,362 

March 1 

...do 

.10 

1 ,478 

April 16 

May 4 

. . do . 

10 

1,423 

... do 

10 ! 

1,583 

May 31 

. . do . . ... 

.36 

6,374 

June 22 

. . do. ... 

12 

1 ,868 

Juiy 6 

... .do 

•17 

2,406 

1911 




December 12 

... do 

22 

2,872 

1921 




February 10 

R. and C 

1 00 

2,144 

February 11 

. ... do 

88 

1,143 

March 16 

Castillo 

94 

1,689 

April 13 

do 

.93 

1 ,633 

May 26 

do 

90 

1,167 

June 12 . 

.... do 

.90 

1 ,060 

7 ,446 

July 28 

I ... do 

1.28 

September 27 

. ...do ! 

1.37 

10 ,466 

December 29 

...do 

1.19 

3 ,662 


Remarks 
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Discharge measurements of Talisay River, near Batugan, Balanga, 
Bataan — Continued 


Date 

Made by — 

Gage 
height 
(meters ) 

Discharge 

(second- 

liteis) 

Remarks 

1922 

March 30 


1.04 

1.04 

1.01 

1 67 
1.87 
1.70 

1 70 

1 22 
1.16 

1 16 

1,471 
1,477 
1,832 
16,931 
16 ,720 
16,485 
16 ,653 
6,840 
4,186 

3 ,867 


April! 



JunA 26 , , 

. .do . 

do 


July 23 


Julv 23 

. . , do 


Ausrust22 

, . , .do 


August 22 

.... do 


November 6 

. , do 


November 14.. . 

December 13 . 

.do 

. do 
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Daily and monthly discharges, in liters per second, of Talisay River near Batugan, Balanga, Bataan, for the year 1910 
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12,180 
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7,860 
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7,140 
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7 ,320 
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Note. — D aily dischargres determined from a fairly well-defined rating curve, applicable throushout the year. 
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Notb. — D aily discharges determined from a fairly well-defined, applicable throughout the year. 



Daily and monthly discharges, in liters per second, of Talisay River near Batugan, Balanga, Bataan, for the year 1912 
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Note. — D aily discharges determined from a fairly well-defined curve, applicable to March 23, 1912. 



Daily and monthly discharges, in liters per second, of Talisay River near Aningay, Balanga, Bataan, for the year 19 Z1 
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Daily and monthly dischargest in liters per second, of Talisay River near Aningay, Balanga, Bataan, for the year 1922 
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BATAAN PROVINCE 
TALI8AT EIVEE, PILAR 

Location.— About 708 m. S. 65° 45' W. of km. Post No. 2 of the Balanga 
South Road. 

Records Available.— From June 10, 1917, to July 28, 1919, with breaks 
from January 1-12, from February 16 to April 6, and from July 20 to 
22, 1919. Breaks in records also on Sundays and legal holidays. 

Gage. — Standard metric gage board vertically attached to wooden post 
driven into river bed, at right bank of river. 

Discharge Measurements. — Made by wading at section of gage. 

Channel and Banks. — Channel only one at all stages; straight for 
^600 m. above and below station. Banks of sandy texture; stream bed of 
sand and gravel. 

Extremes op Discharge. — Maximum discharge during period of observa- 
tion, 86,950 second-liters on June 29, 1918; minimum discharge, 1,120 second- 
liters on June 6, 1919. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation and water right purposes. 

Accuracy. — Gage height readings from June, 1917, to March 23, 1918, 
seem to be affected by tide, hence discharges cannot be relied upon much. 
This gage was formerly established at Balanga but was transferred to 
Pilar due to former station being subject to tidal influences. Daily dis- 
charge determined from well-defined curves. Gage read twice daily. 

Discharge measurements of Talisay River, near Aningay, Pilar, Bataan 
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Daily and monthly discharges^ in liters per second, of TaUsay River near Aningay, Pilar, Bataan, for the year 1917 
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Daily and monthly discharges, in liters per second, of Talisay River near Aningay, Pilar, Bataan, for the year 1918 


167 


% 

OOOOOOO '©oo©©© •©©©©©© >©© ■©©© • ' ’ i 
©©©OOOOOQOO *00 00 0Q©MC4 ■MCaC']©©© *©© « 1 

ni> ’tt> •'<?>''^'<i^Tj<eOeO •COWeOrHrHiH 'r-ti-l • ‘ 

o©© 

©<om 


CICJC^MNNN..N NNWCaw' ; e>1 0) M 04 0404 ;e4e4C4 • 

©04 04 

1 

a 

OO ■000©00 '©©lOOO© .«5©©0©© .©©10©010 • 

04"^ 04 'll* 00 C4 ■4' ■4* ©©»>©©© t-©©©©© iAWt-©»Ot- • 

00 © •:'*.«? '4'. CO, 04 N -T-tr-l©© OO .o t- c-t- • © 00 t- 1- 00 I- • 

,820 

,700 

,137 

o 

COW -04040404 04 04 - 04 04 04 04 04 04 • IH ihU r-( i-l •-( • »-( »H rH iH rH rH • 

©r-tC4 

1 

0©000 -©©OO©© .OO©©©© .©©USIOO© •©©©© 
©©■^■^■•s* -00400©^ 04 '4' 00 1- © tH • iH C- 00 © OO oO © © ! 

00U5©©© -OOt-OOOOOO© • t> © 3 © CO . 00 rj* © IH © © -f-ir-lO© 

©Or-I 

<D©0 

o 

04C4C4O4C4 •C4C4C4C4'nc 0 -e4’c4U>l>©© Tji CO © © tJi -4' 

05C4'-4< 

September 

•0©0©0© •©©©©©© •©©©©©©©©©©OO© .© *. 

>H Tl* © »-t © t>. ©©t>©©t> ©04 00 © C4 t'b* © © <H © © © 

• © ©^t> 04 C!^©©^C4^©©_ -O^b^U^i-^©© 0404 00-^©©© © • 

-©©©©-(fr-t -©r-ICO©©*-* M • 

»-t N rt 03 ■4' 04 _ r-l r-t i-< fH r-( iH 

‘ 

oo-n* 
o o© 

»H0i©^ 

^04N 

a 

3 

< 

OO© .©©©©©© .©©©©©© ©©©©©© -©©©©©o 

©©t^ C4©©'9'C40 t'*»OC 4 l'*'^rH ©rj<©l>c<3l> ©rH.H COM© 

fO©t> ©'^©l>©»-t •©r-(Ol'-©r-t ©b--^©©C4 ©©©04 04© 

150 

100 

316 

»HO© t-o©©©© ©i-t«©M*-( -©©©tH©© -©04 04 04 04© 

>-<»-( ©©C4r-lrHr-l iH »-t tH rH r-t iH t-( 04 

CO rH 

3 

►-S 

23 ,640 
15,690 
9,J270 
8,300 
5,890 
5,890 

15,990 

29 ,220 

30 ,460 
44,410 
30,150 
22,400 

23,330 

19^90 

11,670 

ir,iic 

13,070 

12 ,230 

19,390 
18,460 
13 ,070 

13 ,070 
10 ,830 

19 ,080 

20 ,850 
17 ,840 
15,990 

OO© 
rH OOi 
©C- 

«<t©t- 

June 

© -OO©©©© .oo©ooo ^ooooo© •o©oo©o • " 

C4 ©©woioo •0©t>-4<©© •C4©0©©© C4©©©©© 

© -©©.H©©© • »H -"(It © rH -r)* .©■>i*©©tr-t- ©©©©©© 

©OC4 

©©t» 

o>©© 

M fHwc^c^iHM • 

• • . 00 * • 

© iH© 

© 


©©5?o •©©©©©© -o©©o©© ^©o©©®o '©ooo© 

©■<r©o -OO©©©© ©©©©©© o©©©©© 0©e40C4 

©©©C- •t-'4'©l-©W - THi-f^©t'C- •t-©©t-©© •©©«©« 

OO© 

COOiH 

Oi^O> 

>. 


M©©©r-ti-< . ,H rH rH 1H r-l f-l C4>-^MWC4 | 

©l-tTl 


OO©©©© ©©0©©0 '©©OO©© 0©0©©© OO . 

oot~©©© ©©©o©o ©©o©©o ©o©©oo ©w 

Tj<’^fOt-©© '-(f©©^©© •t>©-4'04©C- ©-^©©t*© C4»-t 

OOC4 
© CO© 
NN© 

< 

tH^C4iHiHr^ i-H r-l iH rH N . f-4 i-l M W t-l ,H t-4 f-l »H rH C4 ©W 

© rH rH 

A 

V 

©0©00©00©©©©0©00©00©©0©©0©0©©0 • 
O©©O©»H©b-'^C4©©©©e4©r-IOe0t^»-JC4©C4O©OO*>© • 
©©©©©■»Ji©C4©©©©^©t>M'«J'TfH>0'4»©©©C-©t-f • 

©©-^ 

0C40 

©CO© 


•T}(-^Tj<Tj<©©©©t-©©©©'«it'4'’4'©t-t'«©©©i-(iHf-(iHiHTHTH • 

: 

©IH© 

>> 

p 

©©©©©©©©©©©©©©©©©©©OOOOOOOOO ^ . • 
•^©©©©■4'©©©©©©©©©©©©©©rHt'W©©WOC4 - • 

©•«f'«J'©©©rH?e©©T<Jr}<Tf Tf '4'-4*l>t-t»©©Oi-tWWi-l©C» . ■ • 

ooe5 

co©co 

»HrHOJ 

A 

©l>©OM©©“4*'^'<f •4''^-^©©©©t-©t-^'4''4''^-4« • - • 

: : : 

0-4*© 

January 

©©©©©© ©©©0©0©0©©0©©©0000©©00©©0 
©e4©©'4'*4'©©ct>©©©©©©©©©o©o©^co©e4o©©©^ 
t- © t-» t-^© © ©'-■<w''l'W©W© 

t- t- 1- l> t- C- © © o © © © © ■4' '4' --tf Tl* © t- © © © © © t- 1- 

10 ,695 
4,360 
6,982 

Day 


|r 

Hi 





^C4«^©ot>©©drHe4e<3'rii©ot'^©oidf-ie4W2!!‘®<05^«©oi-i 
T-» -r-l f-t iH r4 f-4 rH »-« W W C4 C4 04 © €4 W 04 © W © 




Daily aifid monthly discharges, in liters per second, of Talisay River near Aningay, Pilar, Bataan, for the year 1919 
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BATANGAS PROVINCE 

PANSIPIT EIVER, TAAL 

Location. — Just above bodega of Ignacio Hagan and at the lower corner 
of the rice field abutting on the river. 

Records Available. — Gage height records only from August 20, 1910, 
to August 31, 1911. 

Gage. — Standard metric gage vertically nailed to column of adobe wall 
at left bank of the river. 

Discharge Measurements. — None taken during period of observation. 

Channel and Banks. — Channel straight for about 100 m. above and 
about 500 m. below the station. Right bank averages about one meter 
high above mean water level, and seldom overflows. Left bank high, rocky 
and well protected. Bed of stream of adobe, sand and hard clay and 
permanent. 

Extremes of Stage. — Highest stage recorded during period of observa- 
tion, 1.18 m. on August 21, 1911, lowest stage, 0.20 m. on August 28 and 
November 9, 1910. 

Diversions. — N one. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — No daily discharge could be given as there was no gaging 
made on this river. Gage read twice daily. 
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Daily and monthly gage heights in meters, of Pansipit River near Tool, Batangas, for the year 1910 
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Daily and monthly gage heights in meters, of Pansipit River near Tool, BatangcLS, for the year 1911 
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BATANGAS PROVINCE 


TUBIG-NO-BAYAN IBBIOATIOK CANAL NO. 1, BOBABIO 

Location. — In the barrio of Old Rosario and about 97 km. from Ma 
nila. 

Records Available. — From November 14 to December 31, 1922. 

Gage. — M etric gage board placed 1 m. above weir. 

Discharge Measurements. — Made by sharp-crested weir with complet 
end contractions. 

Channel and Banks. — Channel straight for 10 m. above and belo-t 
weir. Both banks low, of steady earth and covered with vegetation. Be 
of canal of soft adobe stone. 

Extremes of Discharge. — Maximum discharge during period of observe 
tion 446.8 second-liters on November 18, 1922; minimum discharge, 86. 
second-liters on November 14r-16, 1922. 

Diversions. — Canal diverts water from the Tubig-Ng-Bayan River. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Record fair. Gage read twice daily. 



Daily and monthly discharges, in liters per second, of Tubig-N g-Bayan Canal near Sambat, Rosario, Batangas, 

for the year 1922 
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Note. — D ischaree determined by formula, Q = 1838 (L — .2H) H%. 



BOHOL PROVINCE 

BAGO SEOO KIVER, HABINI 

Location.— About 1 km. northwest of Batuanan on the Batuanan-Ubay 
trail. 

Records Available. — From January 19 to July 18, 1922. 

Gage.— Standard metric gage board vertically nailed to the ^‘Bitan-ag'^ 
tree on the right bank of the river. It reads from 50 cm. to 4 m. 

Discharge Measurements. — Made by wading at ordinary stage and by 
float at extreme high water. 

Channel and Banks.— Channel straight 20 m. above and 50 m. below the 
station. Both banks low, clayey, and subject to overflow. Stream bed 
sandy and considerably shifting. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 27,541 second-liters on May 21, 1922; minimum discharge, 73 
second-liters in April and May, 1922. 

Diversions.— N one. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Rating curves are well defined for low and medium stages; 
records good. High-water extension of rating curve not based on measure- 
ments and determinations above 3,000 second-liters may be considerably in 
error. Gage read twice daily. 

Discharge measurements of Bago Seco River, near Batuanan, Mahini, Bohol 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





December 6 

W. Demers and A. Bal- 

Investi- 

970 



donado. 

gation. 



1922 . 





January 19 

A.Baldonado 

1.90 

1,680 


Mar^^b 2 

do 

1.54 

330 


April fi 

... .do 

1.48 

156 


May? ■ . i 

.... do 

1 46 

147 


JuneSO.. 


1 54 

429 


Sonfomhprfi . 

. 

1 3 31 








174 



Daily and monthly discharges, in liters per second, of Bago Seco River near Batuanan, Mabini, Bohol, for the year 1922 
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BOHOL PROVINCE 
CABATANG RIYEB, HABIKl 

Location. — About 3 km. northwest of Batuanan-Sierra Bullones trail. 

Records Available. — From January 18 to July 22, 1922. 

GaiGE. — Standard metric gage board vertically fastened to a tree on the 
left bank. 

Discharge Measurements. — Made by wading at low and medium stages 
at about 10 m. below the gage. 

Channels and Banks. — One channel at all stages; straight about 30 m. 
above and 20 m. below station; both banks high and stony. Stream bed 
sandy, mixed with clay. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 42,100 second-liters on June 21 and July 10, 1922; minimum 
discharge, 5 second-liters on May 19, 1922. 

Diversions. — None. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from fairly well-defined curve. 
Discharge over 6,000 second-liters considerably in error. Gage read twice 
daily. 


Discharge measurements of Cahatang River, near Batuanan, Mabini, Bohol 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

Demers and Baldonado. . , 

A. Baldonado 

... do . 

... do. 

... do 

. . do. ... . 

Investi- 

gation. 

3.16 1 
2.80 

2 32 ' 
2 23 
2.18 
2.58 

1,380 

4,430 

2,420 

281 

48 

* 51 

1 ,506 


1922 

January 18 

January 19 

March 2 

Aoril6 

May 7 . 

June 30 ... . 




Daily and monthly discharges, in liters per second, of Cabatang River near Batuanan, Mabini, Bohol, for the year 1922 
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Note. — N o recoird on May 21, 1922. 
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BOHOIi PROVINCE 
DIHIAO BIYEB, BILAB 


Location. — At Km. 42 on the Loay interior provincial road of Bohol and 
500 m. from the poblacion of Bilar toward Carmen. 

Records Available. — From January 28, 1922, to March 31, 1922. 

Gage. — Standard metric gage board vertically fastened to one of the 
piers of the bridge at Bilar. 

Discharge Measurements. — Made by wading. 

Channel and Banks. — One channel at all stages; both banks low and 
subject to overflow, stream bed rough and of limestone rock. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 8,064 second-liters on February 7, 1922 ; minimum discharge, 
758 second-liters on February 27 and March 4-8, and 24-31, 1922. 

Diversions. — Part of flow diverted to rice land. 

Regulation. — B y diversion. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Discharge determined from fairly 
well-defined rating curve. Records fair below 4,000 second-liters. Brush 
dams above station slightly affect measurements. 

Discharge measurements of Dimiao Rivers near Poblacion, Bilar, Bohol 


Date 

1 Made by — 

! 1 

Gage 
: height 1 
(meters) 

Discharge j 
(second- I 
liters) 

1922 

1 


j 

January 29.. 

A. Baldonado . . 

1 45 

2 ,900 i 

March 6 

. . . ' ..do . 

1 30 

770 . 

April 4 

; . do . . 

1 27 

650 1 . 

May 4 

' do. 

1 26 

622 . 

June 27 

. 1 do 

1 32 

1 ,206 


Remarks 
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BOHOIi PROVINCE 
6ABAYAN RIVER, CANDIJAY 

Location. — About 7 km. west of the old town of Candijay; a good trail 
leading to the station from Km. 47 at the Candijay-Batuanan provincial 
road. 

Records Available. — From January 21, 1922, to July 24, 1922. 

Gage. — S tandard metric gage board vertically fastened to a tree on the 
left bank. 

Discharge Measurements. — M ade by wading. 

Channel and Banks. — One channel at all stages: channel straight for 
30 m. above and 20 m. below station; left bank high and of limestone; 
right bank low and clayey. Stream bed sandy and clayey. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 66,196 second-liters on January 22, 1922; minimum discharge, 
430 second-liters on June 14r-16, 1922. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Rating curves fairly well defined for low and medium stages. 
Records below 6,000 second-liters, fair ; gage read twice daily. During flood 
time station is inaccessible. 


Discharge measiirements of Gahayan River^ near Anulingy Candijay, Bohol 


Date 

Made by — 

Case 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





December 5 

Demers and Baldonado. . . 

Inveati- 

1 ,160 




gation. 



1922 





January 23 

A , Pjildo'iftdo 

1.78 

13 ,100 


March 3 

do 

1 20 

1 ,110 


April 6 

do 

1.15 

703 


May 7. . . . 

. do. . 

1.14 

580 


June 30 . . i 

do 

1.22 

1 ,642 


September 7 . . . 


1.22 

1 ,310 







Daily and monthly dischargeSf in liters per second^ of Gabayan River near Antding, Candijay, Bohol, for the year 1922 
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BOHOIi PROVINCE 
LOBOC BITEE, CABMEN 

Location. — About 2i km. northeast of Carmen and about 300 m. up- 
stream ’from the crossing of Carmen Colony road. 

Records Available. — From January 26, 1922, to July 16, 1922. 

Gage. — Standard metric gage board vertically fastened to ^Mapdap” tree 
on theileft bank of the river. 

Discharge Measurements. — Made by wading at low and medium stages 
at 20 m. below the gage; by float during high water. 

Channel and Banks. — One channel at all stages; straight for about 
30 m. above and 80 m. below the station. Both banks low, sloping gradually. 
Stream bed clayey and rocky; easily scoured. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, 27,820 second-liters on May 21, 1922; minimum discharge, 20 
second-liters on April 25-30, May 1 and 19, 1922. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Records fair below 6,960 second-liters. Gage read twice 
daily. 

Discharge measurements of Lohoc River, near Poblacion, Carmen, Bohol 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

^.second- 

liters) 

Remarks 

1922 

January 26 

January 27 . , . j 

March 6 . . i 

April 4 ! 

May 4 1 

June 26 | 

A. Baldonado . . . 

do. ... 

. do 

.do 

do . . ... 

. . do 

1 56 

1 61 

1 12 

1 10 

1 11 

1 33 

4 .100 
6,590 
310 
209 1 
254 
2,390 




Daily and monthly discharges, in liters per second, of Loboc River near Poblacion, Carmen, Bohol, for the year 1922 
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Note, — Dischai^e determined from fairly well-defined rating curve applicable throughout the period of observation. 
» Unreliable. 
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BOHOIi PBOVINCE 
LOBOO BIYEB, LOBOC 

Location. — Below the junction of the Camayugan Creek and Loboc River; 
a trail leading to the station from Km. 28.6 on the Loay~Loboc provincial 
road. 

Records Available. — From January 29, 1922, to December 31, 1922. 

Gage. — Standard metric gage board inclinely fastened to a limestone on 
the left bank of the river. 

Discharge Measurements. — M ade by wading. 

Channel and Banks. — One channel at all stages; both banks high 
vertical wall of* limestone; pond formed 10 m. above; channel straight for 
30 m. below station. Rapids are formed about 35 m. below station. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 182,870 second-liters on September 6, 1922; minimum discharge, 
9,480 second-liters on April 22-25 and December 12, 1922. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For power and irrigation purposes. 

Accuracy. — Pond above and rapids below station affect measurements; 
rating curve fairly well defined; discharge greater than 38,500 second-liters 
considered inaccurate. Gage read twice daily. 

Discharge measurements of Lohoc River, near Bagumbayan, Loboc, Bohol 


i Gage Discharge 

Date Made by — 1 height (second- Remarks 

(meters) liters) 


1922 

Marche A. Baldonado. 1.48 12,320 

Aprils do 1.46 10,900 

May 3 do 1.60 17,260 

September 11 . do . . . . 1.61 21,060 

Septem^r 30 G. M. Borja 1.44 8 ,900 

October 23 do 1 64 21,902 

November 3 . . do 1 70 21 ,820 

November IS do 1.74 26,660 

December 1 do. . 1.54 13 ,900 



Daily amd monthly discharges, in liters per second, of Loboc River near Bagumhayan, Loboc, Bohol, for the year 1922 
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1 

Hill 1 

eorHoec'iji <o coe<3«-4vii4'^o>oei'<f 00'4'u)0»*Ht0t-4OOT-iei3<0 0>e't>ei 
iH iHiHHrHH rH t-( tH ri fH CO C4 M 1-4 iH *H *H <0 00 C4 

66 ,320 
9,430 
18.863 

November 

19,960 
24,600 
22,920 
61 ,880 
56 ,330 

98 ,510 
106 ,300 
68 ,540 
55 ,220 
95 ,180 
50,780 
39 ,680 
23 ,700 
17.020 
14 ,380 
13 ,430 
12 ,130 
29 ,580 
24,500 
19 ,960 
36 ,350 
27 ,830 

16 ,040 
16,640 
18 ,580 

17 ,260 
15,460 
14 ,900 
16,640 
20 ,680 

106 ,300 
12 ,130 
35 ,193 

1 

o 1 

OOOOO O OOOOOQOQOOOOOOOOOOOOOOQpO 
«W5»Ot'*e2 CJ 0©C^©10«5t-®000>r^O>CCOOOOi!£>'«l<'»ltOPoeO?5o»-< 
«occco©oo oi wo^p^e^tHocft 

0*-tr-ie<lt- t- 11 «D oo 00 lO 00 0 > W «e -t <0 lO <D eO ,-t 0> 0 » © to © CO N 00 »-i 

HililriN r-l eO©OOOOC''^T}<T-(©t-t-COCa‘Oi»'Ni1ililNN«W3C<lN 

oo'^ ! 
©eo© 

IOOtJ* 
r-IH'iJ' j 

September 

33,270 
18 ,580 
30 ,480 
28 ,700 
29 ,580 

1 182,870 

1 144,020 
114,050 
58 ,550 
31 ,400 
24 ,500 
17 ,260 
16.040 
17 ,260 
14 ,380 
12 ,630 
10 ,990 
10 ,990 
10 ,640 
10 ,640 
10 ,020 
10 ,020 
10 ,020 
10 ,020 
10 ,020 
11 ,350 
11 ,350 
10 ,990 
11 ,350 
10 ,990 
10 ,020 

182 ,870 
10 ,020 
31 ,096 

August 

10 ,640 
10 ,640 
10 ,020 
10 ,020 
10,020 

10 ,020 

10 ,020 
10 ,020 
11 ,730 
17,260 
17 ,260 
16 ,040 
14 ,900 
10 ,990 
10,640 
10 ,020 
11 ,350 
10,990 
10 ,640 
10 ,640 
14 ,380 
12,530 
10 ,640 
11 ,730 
12 ,970 
14 ,380 

12 ,970 

13 ,y00 
28 ,700 
27 ,830 
25,310 

28 ,700 
10 ,020 
13 ,523 

July 

35 ,290 

36 ,350 

27 ,830 
18 ,580 
17 ,260 

16 ,040 

13 ,420 

12 ,130 

13 ,900 
132 ,920 

54 ,110 
41 ,900 

28 ,700 
27 ,830 
24 ,500 
22 ,160 
26 ,960 
22,920 

17 ,260 
17 ,260 

14 ,900 
13 ,900 
12 ,970 

12 ,530 

13 ,420 
12 ,970 
12 ,130 
11 ,350 
11 ,350 
11 ,350 
10 ,990 

132 ,920 
10,990 
24 ,038 

June 

21 ,410 
18,580 
17 ,260 

32 ,330 
21 ,410 

16 .040 
13 ,900 

12 ,130 
10 ,990 
10 ,640 
10 ,640 

22 ,160 
26 ,130 

13 ,900 
12 ,130 

12 ,130 
10 ,990 
11 ,350 
11 ,350 

13 ,900 
27 ,830 

33 ,270 

17 ,260 
27 ,830 
13 ,420 
33 ,270 
24 ,500 
17 ,260 
19 ,260 
17 ,920 

33 ,270 
10 ,640 
18 ,373 

May 

9,720 
10 ,020 

13 ,900 
17 ,260 

17 ,920 
19 ,260 

16 ,040 
12 ,970 
12 ,970 
19 ,260 

18 ,580 
16 .040 

14 ,380 
12 ,130 
11 ,350 
12 ,130 
12 ,130 

12 ,130 
11 ,350 
55 ,220 

144 ,020 
141 ,800 
44,120 
29 ,580 
26 ,130 
18 ,580 
16 ,040 
14 ,900 

13 ,900 

14 ,900 
13 ,900 

144 ,020 
9,720 
25 ,891 

April 

10,640 
10 ,640 
10 ,330 
10 ,020 
10 ,020 
10 ,020 

10 ,020 
10 ,020 
10 ,020 
10 ,640 
11,350 
10 .990 
10,640 
10 ,640 
10 ,640 
10,640 
10 ,020 
10 ,020 
10 ,020 
10 ,020 
9,720 
9,430 
9,430 
9,430 
9,430 
9,720 
10 ,020 
10 ,020 
9,720 
9,720 

11 ,350 
9,430 
10 ,133 

March 

12 .970 
12 ,530 
12 ,130 
12 ,130 
11,350 
11 ,350 
11,350 
11 ,350 
11 ,350 
11,350 
11 ,350 
11 ,730 
11 ,730 
12 ,530 
12 ,970 
12 ,530 
26 ,960 
25,310 
32,330 
18 ,680 
14 ,380 
12 ,970 
12 ,130 
11 ,350 
12 ,130 
11 ,350 
10 ,990 
10 ,640 
10 ,640 
10 ,640 
10,640 

32 ,330 
10 ,640 
13 ,605 

February 

OOOOO o ooooooooooooopoooooooo 

OOOJOOW© iO CO01OOONilOOif Tj<©O©O©©p0000Ot>lKit- • 
OrHlflOOC^ CO ©If O^OWi^COOiO ilOS 

OOiOOilNiHOOOOOTf «iJit-U5©^o0'if COOflMN 
OOn'WNl'- eo t-U5C0C0NWi-lrHi1ilcaTHTl»1HNi-lili1rHiirH • • • 

: ‘ 

84,080 
12 ,130 
29 ,227 

January 

’27 ,830 
29 ,580 
29 ,580 

29 ,580 

27 ,830 

28 ,997 

Day 

: ; : i ; ; i sil 



BULACAN PROVINCE 


ANGAT EIVEE, NOBZAGABAY 

Location. — About 2 km. east of Barrio Matictic and very near north of 
the barrio, Santo. 

Records Available.— From August 9, 1918, to December 31, 1922. Also 
from April 3, 1909, to November 8, 1913, inclusive, at place very near the 
present station. 

Gage. — Inclined staff of two sections at left bank of river. First section 
reading from 0 to 2 m., and second section from 2 to 4.8 m. 

Discharge Measurements. — Made from raft at low water; from cable at 
high water. 

Channel and Banks. — Channel is straight above, over 150 m. and below 
for 100 m.; right bank covered with gravel and fine sand, subject to scour; 
left bank high and rocky. Bed of measuring section permanent, regular in 
shape and fairly smooth. Flow undisturbed at low water stage, but at high 
water stage flow of tremendous velocity. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 2,203,000 second-liters on August 16, 1921, estimated from extension 
of discharge curve. Minimum discharge, 2,500 second-liters on May 19, 
1919. 

Diversions. — None. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy, — Daily discharges from April, 1909, to December, 1911, deter- 
mined from a well-defined rating curve, between 12,500 and 33,400 second- 
liters; from January, 1912, to November, 1913, from a very well-defined 
curve between 5,000 and 246,000 second-liters; and from August, 1918, to 
December, 1922, from a poorly-defined curve from 5,000 to 930,000 second- 
liters. Above and below these limiting values, discharges are estimated 
from extension of rating curve. Gage read twice daily. 

Discharge measurements of Angat River, near Matictic, Norzagaray, 

Bvlacan 


Date 

Made by — 

1909 

AprUS 



April S - 


April 10 

April 10 


do 



April 24 

April 26 

.... do 


May 8 

May IB . 

.. .do 

. . .do 

May 22 


May , 


June B 

. . , .do, 

June 12 ! 


June 19 


June 6 . . . . 1 


July 8 

... .do 

July 10 

.. do 

July 17 

do 

July 24 



Ga?e 

heii^ht 

(meters) 

Discharge 

(second- 

liters) 

.40 

86 ,150 

.86 

29 ,.362 

.35 

24,603 

.85 

19,890 

.30 

22 ,180 

.28 

19,080 

.20 

11 ,936 

.19 

11 ,570 

.21 

12 ,690 

.27 

16 ,360 

.12 

9,560 

19 

12 ,870 

.20 

13 ,270 

.14 

9,285 

.39 

21,102 

33 

16 ,688 

.44 

23,180 

.69 

38 ,975 

1.41 

132 ,560 

.86 

81 ,673 


Remarks 
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Discharge measurements of Angat River, near Matictic, Norzagaray, 
Bulacan — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1909 





July 27 

F. T. Ryan 

2.37 

436 ,997 


July 29 


5.22 

L ,172 ^280 




1 78 

69 ,786 


August 18 

. do 

1.59 

88 ',098 


August 27 

...do. 

1.11 

26 ,335 


September 4 

.... do 

1.40 

47 ,946 


September 7 

. .do. . ... 

1.14 

30 ,984 


September 9 

do 

1.40 

53 ,136 


September 10 . . 

do 

1.54 

67 ,812 



.... do. 

3 37 

426 ,407 


September 27 . . . 

do 

1 64 

81 ,422 


October 4 

. . do 

1.35 

49,867 1 . 



1.28 

42 ,958 




2.58 

199 ,644 


November 2 

... do. . 

2 23 

129 ,399 


November 7 

. . do 

6 27 

L ,816 ,332 


November 8 

. do .... 

4.89 

897 ,788 


November 14 

. . do 

1.94 

84 ,447 




1.44 

59 ,643 


November 29. . . . 

do. 

2 40 

210 ,311 


December 7 . 

.. .do. . . 

1.61 

85 ,804 


December 13 

. . . do . . 

2.05 

168 ,786 


December 20 . 

. . do 

2.02 

161 ,388 


December 27 . 

do . 

1.65 

106 ,631 


1910 





January 4 

. . do. . . 

2 35 

231 ,601 


February 24 

. .do. 

1.35 

38 ,690 


March 8 

. . do . . . 

1 03 

15 ,842 


March 16 

.. .do 

1 15 

25,667 


March 28 . . . 

. do . . 

1.19 

25 ,212 


April 6 

... do. 

1 22 

28 ,641 


April 11 

do. ... 

1.06 

16 ,046 


April 21 

.do 

1.00 

12 ,960 


IVfay 10 . . 

! do. 

1.08 

13 ,542 


May 18 

1 .... do 

1.06 

14 ,709 


June 16 

1 do 

1 28 

27 ,765 


June 29 ... 

! .. do 

1 79 

78 ,516 


July 18... . .. 

' . do. . ... 

1.60 

60 ,904 


July 28 

. .do 

1.20 ! 

22 ,674 


August 5 

do . 

1.B5 

68 ,467 


October 10 

. . do 

1.86 

85 ,670 


October 15. . . 

, , do. . , 

1.90 

121 ,460 


October 21 

. . do. . 

1.77 

76 ;454 


October 26 

do 

1 73 

76 ,529 


November 19 

... do 

3 28 

334 ,549 


November 26 

... do 

2 70 j 

208 ,590 


December 16 

... .do 

3.12 

290 .066 


December 16 

. . do 

1 90 , 

89 ,563 


December 29 

. . do 

2 70 

208 ,690 


1911 





January 9 

J. A. Steere 

1.64 

53 ,429 


January 16 

do 

1.75 

60 ,210 


January 23 

. , do 

1.38 

26 ,724 


February 8 

do 

1.86 

81 ,910 


February 16 

. . . do 

1.56 

43 ,531 


February 23 

. . . .do 

1 29 

23 ,655 


March 8 . . 

do 

1.22 

19,166 


March 17 

. , .do 

1.17 

17 ,863 


March 26 


1.26 

22 ,836 


April 18 

... .do 

1.34 

26 ,121 


May 6 

do. . . 

1.56 

47 ,237 


June 12 

... do 

1.68 

48 ,636 


August 6 

.... do 

2.84 

806 ,127 


August 18 

do 

2.21 

127 ,281 


August 22 

do 

1.84 

75 ,680 


September 6 

. . . do. . 

1.43 

46 ,674 


September 18 

do . . '. 

1.82 

26 ,450 


September 80 

do 

8.11 

431 ,764 


October 17 

. » • . do* • • 

1.61 

47 ,407 


November 14 

...!.do! ! ”! !!*!!! 

i!22 

22 ,230 


December 9 

do 

1.14 

14 ,369 


December 20 

do 

1.30 

23 .903 
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Discharge measurements of Angat RiveVf near MaticHc, Norxagarcbg, 
Bidacan — Continued 




Gage 

Discharge 

Date 

Made by — 

height 

(second- Remarks 



(meters) 

liters) 

1912 






1.21 

20,466 



1.22 

20,131 



1.21 

19,864 ; ' 


, . .do 

1.83 

79,147 

February 17 

....do 

1.17 

19,291 ’ 

February 22 

... .do 

1.68 

60,002 ’ 



1 46 

86,938 


... .do 

1.17 

16,414 ; 

March 7 

.. .do 

1 11 

13,084 

March 8 

do 

1.10 

11,340 


... do 

1.10 

10,918 



1 42 

29,516 



1 10 

11,027 

March 25 

... .do 

1.10 

13,060 ’ 

April 1 

... do 

1 21 

19 ,105 ■ 


. . .do 

1.19 

14,645 



1 14 

13,114 

April 16 


1.28 

20,039 

April 15 

do 

1 29 

20,081 

April 16 


1 26 

19,602 



1 07 

10 ,837 . 

April 26 

do 

1 06 

9,242 r 

April 26 

. .do 

1.06 

9 ,230 

April 26 

. . do 

1.08 

10,892 

April 26 


1 05 

8,901 

May 7 

. . . . do 

1 01 

6,994 


do 

1.01 

7,389 

May 14 

do 

.99 

6,090 

May 14 

... do 

.99 

6,660 

May 18 


.96 

6,220 

May 1 fi 

. . do 

.96 

6,080 

May i9 

... do 

97 

6,610 



97 

6,680 

May 20. 

do 

.96 

6,600 

May 20 

. . . do 

98 

6,460 

May 21 . . . 

. . do 

99 

6 ,310 

May 21 

. . . . do 

99 

6,690 

May 29 

1 . do . 

1.44 

26 ,450 

May .‘{0, , 

... do....;. .. :;.... 

1 36 

27 ,360 

May 30 

j , . do. . . 

1.31 

23 ,390 

June 6 

^ . . . do 

1.44 

30,700 

June 6 

i .. do 

1 46 

31,640 

June 7, . . 

1 . do 

1.48 

33 ,420 

June 7 

1 . . .do 

1.37 

21,690 

June 18 

j. . do 

1 05 

8,720 

June 19. , . 

i . . do 

1 19 

14,540 

June 19 

. . do 

1.28 

20,070 

June 20 . . 

do 

1.16 

13 ,690 

June 27 

do 

1.00 

6,840 

June 27 

. . do 

1.01 

7,110 

June 28 

do . 

1.02 

7,950 

July 11 

do 1 

1.26 

19 ,040 

July 12 

. . .do 1 

1.26 

19,540 

July 12 . . . 

do 

1.25 

19 ,100 

July 25 

...do 

1 64 

43,650 

July 26 

..... do, 

1.63 

46,920 

July 26. '. 


1.69 

42,410 

August 3 

. . . .do 

3.06 

246 ,760 

August 8 

do 

3 01 

238,280 

August 9. . . . 

do 

2.03 

83,090 

August 9 

... .do 

2.40 

173,980 

August 10 

do 

2.04 

88,860 

Auguat 10 . ...... 

.... Ho 

2.01 

81,190 

August 16 


1.87 

68,700 

August 17 


2.09 

92,620 

August 17 


2.02 

87,880 

August 23 


1.69 

47,068 

August 28 


1.68 

46,970 

August 24 


1.90 

66,950 

August 24 


1.88 

68,820 

September 8 . . . ... 

- * , - do T - - 

2.21 

97 ,800 

September 8 


2.20 

109,600 

September 4 

do 

2.14 

101,900 

September 4 


2.15 

93,200 

September 16 


1.82 

62,800 
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Discharge measurements of Angat River, near MaticUc, Norzaga/ray, 
BvXacan — Continued 




Gage 

Discharge 


Date 

Made by — 

hei^t 

(second- 

Remarks 



(meters) 

liters) 


1912 





September 16 

W. G. Frisbie. 

1 83 

64,100 


September 17 


1.78 

60,000 


Septembjer 17 

do 

1.78 

60 ,700 


September 27 

do 

1 73 

64 ,600 


September 27 

do 

1.71 

63 ,160 


September 28 

do 

2 48 

162 ,860 


October 3 


1 96 

76 ,100 


October 8 


1.97 

79 ,300 


October 10 

do 

2 34 

131 ,400 


October 10 

... .do 

2 27 

129 ,500 


October 11 

... do 

2 07 

95 ,000 


October 22 


2 53 

168 ,200 


October 22 

do 

2 65 

165 ,600 


October 23 

do 

2 61 

176 ,300 


October 29 

. . do 

1 82 

59 ,000 


October 29 

do 

1.82 

57 ,400 


October 30 

.. .do 

1.76 

52 1950 


November 6 

. . do 

1 80 

66 ;700 


November 8 

do 

4 09 

367 ,000 


November 21 


1 98 

70 ,000 


November 21 


1 96 

70 ,400 


November 22 

do 

1.83 

69 '300 


November 22.. 

do 

1 84 

60 ',400 


December 3 

. . .do 

2 03 

83 ,800 


December 3 

do 

2 02 

82 ,300 


December 4 . . . . ... 

... .do. 

1 96 

77 ,400 


December 4 

do 

1 95 

74 ,900 


December 9 

. . do . 

1 68 

39 ,100 

.... 

December 9 

. do 

1 68 

39 ,400 


December 10 

. . .do 

1 84 

64 ,200 


December 10 

do 

1 90 

61 ,100 


December 18 . . . 


1.75 

44 ,800 


December 18 

do 

1.76 

46 ',800 


1913 





January 16 

. . . do 

1 70 

45 ,400 


January 16... 

. .do 

1.69 

i 45 ,700 


January 17 

. . do 

1 66 

40 ,100 


January 17 

. , do 

1 66 

40 ,300 


January 27 

. do. 

1 76 

i8 ,900 


January 27 

.. .do 

1 76 

48 ,800 


January 28 

. . .do 

1.73 

48,100 


January 28 

.do 

1.74 

60 ,800 


February 6. . . .... 

do 

1 62 

38 ,800 


February 6 

.do. . 

1 62 

38 ,900 


February 19 


1 44 

24 ,800 


February 19 

do. ... 

1 44 

27 ,700 


February 19 

. . . do 

1 1 43 

28 ,300 


March 5 

.. .do 

1 1.78 

54 ,400 


March 6 

do. 

1.77 

50 ,500 


March 6 

... do 

1.61 

38 ,200 


March 6 

... .do 

1 62 

87 ,100 


March 18 

. . do 

1 23 

14,200 


March 18 

do 

1 22 

13 ,400 


March 26 

... .do 

1 17 

11 ,300 


March 25 

... .do 

1.17 

11 ,700 


March 26 

... do 

1 16 

11 ,000 


April 8 


1.15 

10 ,400 


April 8 

. . . do 

1.16 

10 ,000 


April 16 


1.70 

48,300 


April 17 

do 

1.68 

47,000 I 


July 28 

do 

1.92 

68,200 1 


July 28 


1 93 

67 ,400 


August 11 


2.11 

91 ,600 


August 11 


2 16 

93 ,400 


August 12 


2.46 

148 ,500 


August 25 


2.61 

170 ,100 


August 26 


2.41 

143 ,500 


September 16 


2.20 

113 ,300 


September 16 

....do 

2.20 

112,600 


September 16 


2.06 

91 ,000 


October 24 


1.49 

31 ,000 


October 26 

do 

1.45 

30 ,000 
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Discharge measurements of Angat River, near Matictic, Norzagaray, 
Bulacan — Continued 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1918 








10 ,000 





8 '700 


August 8 

W. Demers 

1.15 

64 ,210 




1 19 

40 ,912 




1.08 

41 ;608 


December 19 

. . do. 

1.06 

28 ',927 


1919 





January 17. . .. 

do 

.86 

25 ,756 


January 28 

. . do 

.66 

13 ,060 


January 28. 

do. 

.66 

13 ,487 


February 12. . 

do 

.62 

10,506 


March 6 

J. S. Roxas 

.68 

10 ,573 


March 27. 

do 

.48 

7,642 


April 27 ... 

do . ... 

.39 

4,661 


April 28 

do . . . 

.38 

4,837 


June 9. . 

do. 

.51 

26 ,784 


August 21. . 

W. Demers 

3 52 

588 ,333 


August 22 . . 

do. 

2 61 

311,175 


August 22 . . 

do. 

2 36 

248 ,565 


August 23. , 

do. 

2.10 

200 ,206 


August 23. . . . 

do. 

2 04 

186 ,858 


September 24 .... 

J. S. Roxas 

1.11 

32 ,674 


September 25 . . 

do 

1.10 

32 ,838 


October 24. . 

do 

1 23 

46 ,788 


November 16. . . . 

do 

1 08 

35 ,305 


November 17. . . . 

do 

1.06 

34 ,228 


November 17 . . 


1 06 

34 ,059 


December 27. 

J. Gochoco and J. Roxas 

1.34 

60 ,490 


1920 





January 21 . . ! 

J. S. Roxas . 1 

1 42 

76 ,581 


January 21 ! 

. . do. 

1 42 

76 ,474 


February 7. . . . . | 

do. . 

85 

16 ,244 


February 26. ... ! 

do 

1 27 

69 ,936 


March 30 

do. 

.82 ' 

14 ,642 


April 17. . . 

. . do 

78 

11 ,378 


June 9 

.do. 

1.00 

27 ,876 


June 9 

.do 

1.46 

76,034 


June 9 . 

do. . 

1 26 

61 ,918 


June 10 

. . do. 

1.14 

39 ,813 


July 8 

do 

2 08 

219 ,640 


July 16 

. do . . . 

2.04 

217 ,910 


July 16. . . . 

do. 

2.09 

232 ,802 


August 7 . . 

do .. 

2.24 

220 ,832 


September 3 . . 

. . do . 

1 66 

92 ,646 


September 3 

do. . 

1 71 

127 ,670 


September 17 . . 

do. 

1.08 

30 ,798 


September 17 

do. ... 

1 10 

36,661 


September 18 . 

. do. ... 

1 08 

32 ,042 


November 30 

. . do 

1.44 

75 ,806 


November 30. . . 

do. 

1 44 

76 ,347 


December 8 

. . do 

2.12 

191 ,167 


1921 





February 5 

. do, . . . 

1.32 

67 ,934 


March 9 

. . do 

2 48 

316,165 


May 20 

. . do 

.70 

10 ,465 


June 25 

...do 

1.14 

27 ,293 


July 22 

. . do 

2 00 

166 ,062 


August 28 

. . do 

75 

12 ,191 


September 8 

. do 

1 40 

61 ,832 


September 9. . . . 

do 

1 95 

129 ,613 


October 17 

. . .do 

1.03 

25,382 


October 17 

. . do 

1.03 

26 ,053 


November 17 

. . do 

1 78 

124 ,009 


November 17 

, . . do 

1.91 

151 ,'987 


November 18 

do 

1 60 

92 ,079 


November 19 

. . do 

1.47 

74 ,440 
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Discharge measurements of Angat River, near Matictic, Norzagaray, 
Bulacan — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second 

liters) 

Remarks 

1922 


1 04 
1.04 
91 

27 ,639 
27 ,003 
18 ,497 
11 ,859 



do 





Julian Hoxas 

. do 

,81 


March 22 

.81 

11 ;092 



, , do 

.81 

10 ,637 


April? 

. do 

80 

9;980 


May 31 

.... do. . 

.86 

13 ,995 


May 31 

do 

.86 

12 ,500 


June 4 

. . .do, . . . . . 

.90 

18 ,347 


June 4 . . . . 

. . do. 

.90 

19 ,926 


July 15 

. do. . , 

1 44 

71 ,863 


July 15 

do. . 

1 44 

I 76,105 


August 17 

. . , do. . . . 

1.19 

42,137 


August 17 

do. , . 

1 19 

46 ,348 j 


September 14 

, .do. . , . 

1.50 

79 ,266 


September 15 

. do 

1.32 

66 ,024 


September 16 . 

. do . , .... 

1 45 

72 ,114 


October 13.. 

, do 

1.59 

116,904 


October 14 

do 

1 41 

89 ,371 


October 14 

do 

1 45 

80,948 


December 15 . . .... 

do , 

1 45 

90,018 


December 16 

do . . 

1 41 

84 ,317 


December 17 

do 

1.49 

99 ,847 



Note. — Gage heights from April 22, 1918, referred to different datum. 



Daily and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, Bulacan, for the year 1909 
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Daily and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, Bula^an, for the year 1910 
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1 

! 

Q 

98 .000 

171 .000 

420.000 

450.000 

400.000 

278.000 

205 .000 

138.000 

103.000 

75 .000 

72.000 

65.000 

69.000 
108 ,000 

106.000 

88.000 

135.000 

110.000 

83 .000 

70.000 

58.000 

52 .000 

48.000 

64.000 

49 .000 

53 .000 
96 ,000 

478.000 

224.000 
140 ,000 

104 .000 

478 .000 
48,000 

149 .000 

« 

Xi 

S 

> 

0 

167 ,0 C 0 
325 ,000 
500 ,000 
608 ,000 
275 ,000 

152.000 

112.000 
186,000 

137.000 

98 .000 
74 ,000 

67.000 
67,000 

400.000 
410 ,000 

186.000 

140 .000 
560 ,000 
375 ,000 
274 ,000 

420 .000 

644 .000 

326.000 

600.000 
245 ,000 
160,000 
135 ,000 
123 ,000 
102 ,000 
120 ,000 

ppp 

POP 

p^p.p. 

Tft-P 

Septembei | October 

121 ,000 
95 ,000 

98 .000 
86 ,000 

68 ,COO 

61.000 
62 ,000 

51 .000 

48.000 
56 ,000 

517 ,000 
157 ,000 
111 ,000 
125 ,OOo 
127 ,000 
130 ,000 
360 ,000 
205 ,000 
136,000 

98 .000 

76 .000 

76 .000 

81.000 

83.000 

76.000 

72.000 

72 .000 

71 .000 

69 ,000 
58 ,000 
63 ,000 

617 ,000 
48 ,000 
112 ,800 

135 ,000 
60 ,000 
88 ,000 

138.000 
194 ,000 
213 ,000 
175 ,0( 0 
120 ,000 
135 ,000 

98 .000 

75 ,000 
65 ,000 

55 .000 
57 ,000 

82.000 

76 ,000 
330 ,000 
133 ,000 

192.000 

192.000 
167 ,000 
340 ,000 
198 ,0 C 0 

141.000 
133 ,000 
133 ,000 

119.000 
154 ,000 

181 .000 
164,000 

340 ,000 
56 ,000 
144 ,800 

August 

oooooooooooooooooooopoooooooooo 

OOOOOOOoOOOOOOOOOPOOOOOOOOOOOOO 

OOoOOOvOOOOOOOOOOOOOOOOOOOOOOOO 

ppp 

POP 

PPr^ 

t-t-ooC'jt-eowppO'^eoPwooooeOTi'oocooNWusootooooNb-oo 

P3'«t»0'^t-iO"«l''^ccP’«p«0'^-<il<coeoTrTfeococoooco»PO>t'U5W5Ti»^ 

OOP t- 

fH 

July 

ooooooooooooooooooopooooooooooo 

OOOOOOOOOPOOOQPOOOOOOOOOOOOOOOO 

OPPPPPPPPPPPPPOPPPPPPPOPPPOPOPP 

225 000 
25 ,000 
61 ,500 

iOlOI>t-'^lt'^Pr^r-lrH»-(T-trH,HTH»HOOP'^OOP«5PUJFiPlftPpT^P 

June 

58 ,0 C 0 

55.000 
57 ,000 

38 .000 
34 ,000 
30 ,000 
27 ,000 
25 ,000 

24.000 
23 ,000 
22 ,000 

31 .000 
38 ,000 
52 ,000 
33 ,000 
27 ,000 

29 ,000 

30 ,000 

60.000 

72 ,000 
56 ,000 
50,000 
40 ,000 
49 .000 
67 000 

73 ,000 
83 ,000 

94 ,000 
78 ,000 

95 ,000 

95 ,000 
22 ,000 
48 ,400 

May 

20 .000 
18 ,000 
15 ,000 
14 ,000 

13 ,500 

14 ,000 
33 ,000 

15.000 

13 ,500 
12 , C 00 

14 ,000 

13.000 
12 ,000 

11 .500 
27 ,500 
19 ,000 

16.000 
14 ,000 

18 .500 

15.000 
18 ,000 

23 ,000 

24 ,000 
43 ,000 
42 ,000 

145 ,000 

47.000 
112 ,000 
160 ,000 

67 ,000 
148 ,000 

160 ,000 
11 ,500 
37 ,000 

April 

40 ,000 
29 ,000 
25 .000 

25 ,000 
27 ,000 

26 ,000 
24 ,000 
26 ,000 
22 ,000 
18 ,000 
15 ,000 
14 ,000 
12 ,000 
11 ,000 
10 ,500 

9.500 
10 ,000 

8.500 
9.000 
9,000 

8 000 

9 ,000 

7.500 
222 ,000 
188 ,000 

74 ,000 
46 ,000 
34 000 
26 ,0 C 0 
22 ,000 

222 ,000 

7 ,500 
33,600 

March 

33 ,000 

23 ,000 
17 ,000 
19 ,000 

15 ,000 

24 ,000 
26 ,000 

16 ,000 

13 ,000 

32 ,000 
19 ,000 

14 ,000 
11 .000 
37 ,0 C 0 

25 ,000 
24 ,000 

17.000 
16 OCO 

15.000 

16.000 
22 ,000 
13 ,000 
13 ,000 
16 000 

17.000 

33 000 
32 ,000 
28 ,0 C 0 

25.000 
30 ,000 
57 .000 

57 ,0 C 0 

1 1 ,000 
22,500 

February 

86 ,000 
85 ,000 
75 ,000 
135 ,000 
103 ,000 
125 ,000 
118,000 
108 ,000 
85 ,000 
71 ,000 
52,000 
137 ,000 
113 ,000 

95 ,000 
78 ,000 
91 ,000 

96 ,000 
100 ,000 

75 ,0(0 
155 000 
112 ,000 
78 ,000 
55 ,000 

34 .000 

35 ,000 
25 ,000 
71 ,0 C 0 
52,000 

166 ,000 
25 ,000 
87 ,400 

January 

125 .000 
98 ,000 
94 ,000 

275 ,000 
300 ,000 
155 ,000 
112 ,000 
88 ,000 
85 ,000 

115 .000 
98 ,000 
73 ,000 

63 .000 

50.000 
40 ,000 

82.000 

118.000 

95.000 
100 ,000 
100 ,000 

82.000 
100 ,000 

78 .000 
62 ,000 

48 .000 
116 ,000 

94 ,000 
116 ,000 

69 .000 
67 ,000 

83.000 

300 ,000 
40 .000 
102 ,500 

Day 

. ill 
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DaUv and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, Bidacan, for the year 1911 
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October 

268 ,000 
152 ,000 
116 ,000 
88 ,000 
81,000 
64 ,000 
68 ,000 
64 ,000 
64,000 
64,000 
64,000 
64 ,000 

64.000 
64 ,000 

46 .000 
62 ,000 
50 ,000 

5 8 ,000 

208 ,000 
92 ,000 

66 .000 
52 ,000 

39 .000 

34 .000 

39 .000 

37 .000 

34 .000 

32.000 

31 .000 

29 .000 

26 .000 

268,000 
26,000 
71 ,700 

1 

108 ,000 
85 ,000 
68 ,000 
56 ,000 
48 ,000 
43 ,000 
40 ,000 
38 ,000 

36 .000 

38 .000 
35 ,000 

40 .000 
32 ,000 

! 31,000 

28,000 

27.000 

35.000 

28.000 
30 ,000 
92 ,000 

98.000 
102 ,000 
126 ,000 
100 ,000 
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June 

36 .000 
53 ,000 

33 ,000 
28 ,000 
25 ,000 

31 .000 

35 ,000 

37.000 
28 ,000 

51 .000 
37 ,000 

53.000 
37 ,000 

36 ,000 
32 ,000 

31 .000 

28 .000 
27 ,000 
28 ,000 
27 ,000 
28 ,000 
26 ,000 

24 .000 
22 ,000 

29 .000 

22 .000 
20 ,000 

34 ,000 
33 ,000 

35 ,000 

63 ,000 
20 ,000 
32 ,200 

May 

26 ,000 
26 ,000 
26 ,000 

27 .000 
130 ,000 

45 .000 
35 ,000 
30 ,000 
30 ,000 
56 ,000 
42 ,000 
29 ,000 

29 ,000 
26 ,000 
25 ,000 
24 ,000 

28 ,000 
27 ,000 

23 .000 
22 ,000 
40 ,000 
40 ,000 

27.000 
23 ,000 

21 .000 
45 ,000 
45,000 
49 ,000 

30 ,000 
30 ,000 
42 ,000 

130 ,000 
21 ,000 
35,420 

April 

31 .000 

28 .000 

24 ,000 
38 ,000 
42 ,000 
28 ,000 
27 ,000 

25 ,000 
22 ,000 

30.000 

26 ,000 
25 ,000 
19 ,000 
18 ,000 

21 .000 
19 ,000 

17 .000 
24 ,000 

20 .000 
22 ,000 
18,000 

24 .000 

46 .000 
108 ,000 

55 .000 

43 .000 

36 .000 
40 ,000 

31 .000 

28 .000 

108 ,000 
17 ,000 
31,160 

March 

18 ,000 
18 ,000 
26 ,000 

31 .000 

35 .000 
24 .000 

21 .000 
20 ,000 
18 ,000 
16 ,000 

15 ,000 
23 .000 
29 ,000 
22 ,000 

19.000 
17 ,000 

16 .000 

16 ,000 

15.000 
33 ,000 

46 ,000 

31 .000 

25 .000 

22 .000 
23 ,000 

116,000 
43 ,000 
90 ,000 
68 ,000 

47 ,000 
35 .000 

116,000 
15,000 
31 ,550 

February 

26 ,000 
26,000 
24 ,000 
22 ,000 
34 .000 
103 ,000 
117 ,000 

91 .000 

68.000 
52 ,000 

41 .000 
325 .000 
124 ,000 

80 ,000 

62.000 

45 .000 
39 ,000 

34 .000 

33.000 

30 .000 

27 .000 

28 .000 

24 .000 

23 .000 

21 .000 
21 ,000 
20 ,000 
18 ,000 

325,000 
18 ,000 
55 .460 

January 

76 .000 
59 ,000 
5 o .000 

45 .000 

46 .000 

46.000 
52 .000 

76.000 

53.000 
43 .000 

. 37,000 
36 ,000 

41 .000 

40 .000 
38 ,000 
40 ,000 

34 .000 

29 .000 

27.000 

25 .000 

24.000 

21 .000 

27 .000 

25 .000 

36 .000 
73 ,000 

48 .000 

35 .000 

31 .000 

28.000 
26 ,000 

76.000 

21.000 
40,860 

Day 
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DaUy and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, Bulacan, for the year 1912 
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12 ,000 
11 ,000 
10 ,000 
13 ,000 

11 .400 
10 ,000 

9,000 
10 ,200 

8.400 

7.400 

7.600 
7,400 

40 ,000 

22 .400 

19 .500 
19 ,000 
18 ,000 

16.500 
13 ,600 

12 ,400 
10 ,800 
11 ,200 

13 ,600 
10 ,000 
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30 .000 
26 ,400 
20 ,500 

28.000 

50.000 

98 .000 
43 ,000 

37.000 

35 .000 

31 .000 

26 .000 
20 ,000 
20 ,000 
19 ,000 
18,000 
17 ,000 

19 .000 
15 .700 

26.000 
18,500 

19 .000 

73 .000 
34 ,000 

22.000 

19.000 

17.000 

18.000 
16 ,000 
17 ,000 

98 .000 

16.700 

28 .700 

January 

23.000 

20.000 

19 .800 

19 .800 
88,000 
62,000 

43.000 

36 .000 

52.000 

38 .500 
27,000 

33 .500 
106 ,000 

80,000 
60 ,000 

42.000 
33 ,500 

32.000 
30 ,000 

26 .000 
22 ,000 
19,800 
16 ,700 

18.400 
16,000 
17 ,000 
16,000. 
16 ,700 

15 .400 
17 ,000 
27 ,000 

106,000 
16,400 
34 ,700 

Day 


lii 

-‘•"''“•'■““saaaassasasaasagsssgss 



DaUy arid monthly discharges, in liters per second, of Ayigat River near Matictic, Norzagaray, Bulacan, for the year 1$1S 
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Daily and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, Bulacan, for the year 1918 
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jiJOTE. — Daily discharge determined from a poorly-defined curve, applicable to December 31, 1920. 



Daily and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, Bvlaean, for the year 1919 
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KoTB. ^Daily discharBea determined from a poorly defined curve. Applicable to December 31, 1920. 



Daily and monthly dischargeSy in liters per second y of Angat River near Maticticy Norzagarayy Bulacan, for the year 1920 
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Daily and monthly discharges, in liters per second, of Angat River near Matictic, Norzagaray, BidcLcan, for the year 1921 
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Note. — Discharge determined from well-defined rating curve, between 23,000 and 700,000 second-liters. Above and below these values are estimated 
from extension of rating curve. Rating curve made applicable from January 11, 1921, to March 13, 1922. 



Daily and monthly discharges, in liters per second, of Angat River 'near Matictic, Norzagaray, Bidacan, for the year 1922 
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Note. — Discharee determined from rating curves applicable as follows: March 14, to September 18, 1922, well-defined below 87,000 second-liters; 
September 19 to December 81, 1922, fairly well-defined below 160,000 second-liters. 
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BtTliACAN PROVINCE 
AKOAT RITEB, atmTOUA 

Location.^ — ^About 200 m. northwest from a bridge of the Manila Rail- 
road Company, north of Quingua railroad station. 

Records Available. — From July 24, 1909, to March 16, 1912. 

Gage. — No longer in existence. Formerly a horizontal gage board with 
chain and weight for measuring height. 

Discharge Measurements. — M ade from bridge. 

Channel and Banks. — Channel is straight for about 500 m. above and 
200 m. below the gaging section. Banks are high and wooded but still 
subject to overflow; at measuring section stream bed is composed of clay, 
sand, and gravel. Flow rather sluggish. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 1,480,000 second-liters on July 24, 1911; minimum discharge, 7,600 
second-liters on March 13, 14, 16, 1912. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge copied directly from records given, which 
according to remarks, were taken from a rating curve. Gage read twice 
daily. 

Discharge measurements of Angat River, near Quingua, Bulacan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

, 1909 




August 7 

F. T. Ryan 

1.91 

149,666 

August 16 

. . do 

1.14 

45,340 

August 21 

do 

1.32 

62 ,320 



1.20 

41,170 

September 1 

.do 

1 16 

47,160 

September 6 

..do. 

1.20 

44 ,730 

September 11 

. . do 

1 44 

80 ,430 

September 18 ... . ... 

do 

2 15 

193 ,200 



1 87 

182 ,030 

Octobers 

. . do 

1.63 

98 ;985 

October 8 

.. . do 

1 29 

98,818 

October 16 

... do 

1 25 

57 ,251 

October 23 

. . .do 

1.26 

84 ,282 

October 25 

... do 

4 65 

653 ,878 



1.92 

110,450 

November 11 


2.36 

169 ;880 

November 2D 


1.86 

106 ,380 

NnvprT|b**r 27 

, . do 

1.92 

106 ,950 

December 6 

do 

1.74 

92 ,008 

December 11 

. , . do 

1.76 

98 ,784 

December 18 

. . .do 

2.88 

202 ,229 

December 24 


1.67 

68 ,284 

1910 



January 8 

, , ■ . do 

1.54 

64 ,830 

February 26 

. , . , do 

1 .25 

26 .269 

March 3 

. . ,do 

1.06 

14 ,670 

Marchs 

do 

1.06 

16 ,870 

March 16 

do 

1.20 

23 ,426 

March 29 

do 

1.19 

24 ,806 

April 4 

. ..do 

1.22 

32 ,298 

April 18 

do 

1.09 

14,118 

April 20 


1.10 

14,118 

April 26 


8.18 

37 ,024 

May 6 


1.24 

18,648 

May li 


1.28 

17 ,664 

May IS 

dA 

1.20 

16,420 

May 23 

do 

1.64 

48,004 

Jaike2l 


1.28 

68 ,986 

June 28 


1.46 

80,144 


Remarks 



203 


Discharge measurements of Angat River, near Quingua, Bulacan — Cont. 


Gaffe Diacharffe 

Date Made by — height (second- Ramarks 

(meters) liters) 

1910 

July 12 F. T. Ryan 1.10 40»025 

July 19 do 1.20 53,298 

July 27 do .92 31,604 

August 24 do 1 62 76,196 

Augii8t26 do 8.45 409,000 ... . . 

August 81 do 1.20 42,649 ... 

Septembers do 1.75 95,466 . . 

September 12 do 1.68 76,770 

June 28 do 2.18 138,920 

October 11 W. B- Frisbie 1.86 85,670 . 

October 14 do 1.88 109,686 .... 

October 15 do 1 90 121,460 

October 19 do 2 12 139,000 . 

October 26 do 1.62 67,081 

November 8 do 1.89 117,144 . . 

November 16 do 2 67 1,216,084 ... 

November 24 do 4.60 736,000 ... 

December 13 do 1.72 69.026 . . 

December 28 do 1.66 49,387 . . 

December 27. do 1.69 71,686 . . 

1911 

January 13 do 1 41 44,517 . 

January 17 . do 1.34 46,604 

^nuary 24 do 1 14 36 ,303 ! . . 

February 2 do 1.04 26 ,026 | 

February 8 do 1 60 76,603 . 

February 11 ..do 1 29 48,042 .. 

March 4 do 1.10 29,321 .. 

March 9 do 94 18 ,488 

March 18 do .89 17,012 ... 

March 27 do 1 76 86 ,823 . . . 

April 19 do .78 22,045 

Abril 26 do. .. 1 33 47,932 

M»y8 do 1 40 61,020 . ... 

May 24 do 1.09 24,460 . 

June 26 do. 97 16,841 . . . 

July 8 do 2 64 190,961 . 

July 19 do 4.19 637,678 

July 25. do 6 14 920,482 . 

August 2 do 3.80 446,624 .. 

August 11 do. . 2.00 111,227 . 

August 21.. .do 2 16 118,423 

September 2 do 2 03 102 ,402 . . 

September 25 do... ... 1 46 65,012 

Octobers do 2 08 178,884 

October 16 do 1 64 50,621 

September 23 do 1.66 63,760 ... 

November 2 do 1.23 42,075 

November 10 do. . . . 1 06 19,965 

November 22 do 1 40 42,634 ... 

Decembers do 96 16,258 

December 11 do 99 16,920 

December 19 do 1.22 29,402 

1913 

January 8 do 1.03 18,884 

January 8 do 1.81 41,974 

January 22 do 1.05 19,933 

January 81 do 1 00 18,566 

February 6 do 1.72 82,900 .. .. 

February 19 do 91 13,819 

Februaiy23 do 1.31 36,449 

March 2 do 89 11,837 

Marchs do 85 10,734 


Daily and monthly discharges, in liters per second, of Angat River near Qidngua, Bulacan, for the year 1909 
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Daily and monthly dischargeSf in liters per second, of Angat River near Quingua, Btdacan, for the year 1911 
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• Unreliable. 
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BUIiACAN PROVINCE 
BVLO BIVER, SAN MIGUEL 


Location. — About 600 m. above the Public Schools or about 800 m. from 
the old dam site at the sitio Bardias, barrio of Kinamatayan Kabayo. 

Records Available. — September 21, 1918, to April 30, 1922. 

Gage. — Horizontal gage board wired and nailed to a camachile tree and 
graduated with nails from .01 m. to 4 m. Chain and weight is used for 
reading heights. 

Discharge Measurements. — M ade by wading. 

Channel and Banks. — Channel is straight for about 20 m. above and 
30 m. below. Right bank low, subject to overflow; left high, covered with 
bamboos. Stream bed at measuring section sandy and gravelly. Aflfords 
good measurement at low water stage. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 128,865 second-liters on August 16, 1921. River was dry on some of 
the days in 1922. 

Diversions. — N one. 

Regulation . — N one . 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from fairly well-defined rating 
curves. Dry season flow cannot be accurately determined due to inter- 
mittent record obtained during that season. Gage read twice daily. 


Discharge measurements of Bulo River, near Bardias, San Miguel, BulacoM 


Date 


1918 

September 21 

December 10 

December 23 

1919 

January 21 . 

June 24 . . ... 

September 19 

October 29. 

November 19 . 

1920 

January 9 

February 10 

February 25 

April 13 

May 14. 

June 11 . 

June 11. 

August 2 . 

September 10 

September 10 .... 

September 11 

October 13. 

1921 

January 13 

February 20. 

March 11 

September 13 

September 13 

September 13 

September 13 

September 14 . . ... 

November 21 . 


January 21. 
February 2. 
April 10. , . 


Made by — 

Gage 

height 

(meters) 

Dis»charge 

(aecond- 

liters) 

Remarks 

F. Aquino and A. Baldo- 

1 43 

11 ,900 


nado. 




F. Aquino. . 

61 

240 


.do. 

56 

123 


.do . 

54 

49 


do 

1 23 

3,552 


J. S. Roxas 

87 

1 ,453 


. do. 

91 

1 ,304 


J. Roxas and B. B. Buc- 

1 27 

4,501 


hanan 




J. S. Roxas. 

.79 

496 


.do. ... 

74 

66 


... do 

.71 

28 


.. .do . . 

.70 

22 


. ..do 

69 

65 


. . . do. ... 

87 

355 


.do 

.87 

278 


.do 

73 

127 


do 

2 04 

11,840 


. do. 

2 03 

9,634 


do 

1 48 

4,053 


. do . . . 

87 

368 


.do .... 

1 03 

218 



do. . 

1 00 

20 


. .do 

1 05 

111 


. . do 

2.05 

5,846 


. do. 

2 07 

6,436 


. . do 

2 15 

7 ,128 


. do 

2 10 ! 

6,798 


. . . do. . .... 

1 99 

5,412 



.do ... . . . 

1.68 

1 ,409 


, .do 

1.33 

56 


...do 

1 81 

34 


. . . do 



Dry. 






Daily and monthly discharges ^ in liters per second^ of Bulo River near Kinamatayan Cabayo, Sa7i Miguel, Bidacan, 

for the year 1918 
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Note. — D ischarsre determined from fairly well-defined rating curve, applicable from September 21, 1918 to November 29, 1919. Record fair between 
40 to 4.200 second-liters. 



Daily avd monthly discharges, in liters per second, of Bulo River near Kvnamatayan Cabayo, San Migtiel, Bulobcan, 

for the year 1919 
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Note. — No record on Ausnast 21, 1919. 
• Unreliable 



Daily and monthly discharges, in liters per second, of Bulo River near Kinamatayan Cabayo, San Miguel, Bvlacan, 

for the year 1920 
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-Disch^sre determined from fairly well-defined rating curve, applicable from December 2, 1919, to November 15, 1920. Record fair between 



Daily and monthly discharges, in liters per second, of Bulo River near Kinamatayan Cabayo, San Miguel, Bidacan, 

for the year 1921 
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BVIiACAN P^IOVINCE 
MAASIX BIVEB, SAN RAFAEL 

Location. — ^At the steel railroad bridge, about 600 m. north of the rail- 
road station at Maasim and about 1.1 km. east of Km. Post No. 63 of the 
Manila North Road. 

Records Available. — From January 29, 1919, to December 31, 1922. 

Gage:. — Standard metric gage board nailed horizontally to guard rail at 
middle of bridge. Chain and weight used for determining gage heights and 
heads. 

Discharge Measurements. — Made from bridge and by weirs. 

Channel and Banks. — Channel several at low water; straight for about 
100 m. above and 70 m. below the station. Banks are high, not subject to 
overflow and covered with trees. Stream bed rocky, gravel, and sandy and 
is shifting. 

Extremes op Discharge. — Maximum discharge during period of observa- 
tion, 110,720 second-liters on August 16, 1921; minimum discharge, 18 
second-liters on April 12, 1922. 

Diversion s. — N one. 

Regulation . — N one . 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge for 1919 and 1920 determined from a poorly 
defined curve. The station is a poor one. Gage heights read twice daily. 
Conditions of weirs fair. Record for 1921 and 1922 fairly good. 


Discharge measurements of Maasim River, near Maasim, 
San Rafael, Bulacan 




Gage 

Discharge 


Year 

Made by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1919 





February 11, . . . 

A. Diaz 

1 01 

327 


March 3 

A. Diaz and J. Roxa.s 

1 00 

100 


March 7 

J. Roxas 

1 00 

142 


March 21 

do . . 

.98 

75 


March 21 

. . do . . 

.98 

79 


May 3 

do 

1 02 

60 


12 

do 

1.21 

919 


September 20 

do 

1.64 

4 ,044 


Ophnbfir 3^ 

do 

1 87 

10,486 


November 18 ... 

do 

1 46 

1 ,757 


1920 





January 7 . . . 

. , . do .... 

1 45 

1 ,174 


l**Ahriiary f> 

. . . do . ... 

1.14 

540 


Pphriiary 10 

. do 

1.14 

561 


February 24 

.do .... 

1 14 

527 


Aprilll 

, , , do 

1.00 

113 









Daily and monthly discharges, in liters per second, of Maasim River near Maasim, San Rafael, BuLacan, for the year 1919 
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Daily and monthly discharges^ in liters per secoyvd, of Maasim River near Maasivvy San Rafael, Bidacan, for the year 1920 
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Daily and monthly discharges^ in liters per second, of M<msim River near Maasim, San Rafael, Bulacan, for the year 1921 
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Daily and monthly discharges, in liters per second, of Maasim River near Maasim, San Rafael, Bulacan, for the year 1922 
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BUI/AGAN PROVINCE 
PAHPAVOA RIVER, CALUMPZT 

Location. — At railroad bridg^e about 300 m. north of Calumpit Railroad 
Station. 

Records Available.— From May 17, 1910, to March 16, 1912. 

Gage. — Standard metric gage board nailed horizontally at downstream 
railing of bridge near left bank of river. 

Discharge Measurements. — M ade from bridge. 

Channel and Banks. — Channel only one at all stages ; curved for 100 m. 
above and straight for 160 m. below the station. Banks high and clean. 
Stream bed sandy and clean but shifting 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 1,560,400 second-liters on July 27, 1911; minimum discharge, 34,400 
second-liters on December 4, 1911. 

Diversions . — N one. 

Regulation — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined rating 
curve from 60,000 to 480,000 second-liters. The station is a fair one. Gage 
read twice daily. 


Discharge measurements of Pampanga River, near Calumpit, Bulacan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1910 





June 28 

J. A. Steere 

.82 

69 .901 


July 12 

do 

.84 

83 ,184 


July 27 

. . .do 

.76 

89 ,286 


August 24 

. . do . 

90 

97 ,923 


Septembers . . . 

do. 

1.67 

263 ,166 


September 14. 

, do . . 

1 47 

371 ,660 


September 29 

. . do . . 

2 41 

685 ,600 




1.88 

452 ,630 


October 27 

.... do 

1.01 

217 ,069 


October 31 

. . do 

.91 

69 ,163 


November 12 

do. 

1 23 

237 ,679 


November 22 

. . . do 

1.79 

476 ,703 




1 94 

572 ,486 




1 09 

269 ,033 


December 6 

. .do . 

1.99 

694 ;371 


December 14 

. do 

.76 

158,624 


December 23 

. do 

.97 

184 ,245 


1911 





January 7 

do 

.62 

182 ,419 


January 13 


.64 

165,072 


January 20 

.... do 

.49 

83 ,927 


January 26 . 

. do 

.42 

104 ,381 


February 2 i 

. . do 

.62 

66 ,950 


February 14 

. . . .do 

1.10 

240 ,7 12 
92 ,166 


M arch 11 


36 


July 6 

. . . .do 

1.29 

215,244 


July 27 

do 

4.62 

1 ,660 ,400 


August 11 

. . . .do 

8.10 

790 ,262 


Septemher 2 


2.46 

636 ,070 


SAptnmhnr 26 

. . . .do 

1.89 

315 ,176 


October 6 


4.31 

1 ,304 ,621 


Oct<^bnr 16 

do 

2 36 

640 ,785 


Oef.nhAr 23 

.... do 

1.27 

320 ,819 


November 1 


.70 

198 ,300 




Daily and trwnthly discharges, in liters per second, of Pampanga River near Calumpit, Bulacan, for the year 1910 
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Daily and monthly discharges^ in liters per second^ of Pampanga Rivei' near Calumpit, Bulacan, for the year 1911 
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Daily and monthly discharges, in liters per second, of Pampanga River near Calumpit, Btdacan, for the year 1912 
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BULAOAX PROVINCE 
SANOTA MAAIA ElVEB, SANTA HABIA 

Location. — About 31.76 km. from Manila and under the concrete 
bridge on the Bocaue-Santa Maria Road. 

Records Available.— From October 25, 1919, to December 31, 1922. 

Gage. — Standard metric gage horizontally clamped to railing, 36 m. from 
left abutment on downstream side of bridge. Chain and weight used in 
measuring gage height. 

Discharge Measurements.— Made from bridge. 

Channel and Banks. — Channel is straight for 300 m. above and below 
the station. Both banks low and w^ooded; subject to overflow and scour. 
At measuring section, stream bed of clay, earth, gravel and sand and 
shifting. Flow uniform. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 221,180 second-liters on July 18, 1920; minimum discharge, 20 second- 
liters on January 7, 1920. Gage heights from January to June, 1919, 
practically uniform at 0.05 meter. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For water right purposes. 

Accuracy. — Gage read twice daily. Records in 1919 and 1920 poor; in 
1921 and 1922 fair. 

Discharge measurements of Santa Maria River^ near Pohlacion, 

San Miguel, Bulacan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 

October 22. 

J. S. Roxas 

2 82 

7,087 


November 20 .... 

J. S. Roxas and B. Bu- 

2 58 

3,808 


December 1 . 

chanan. 

J. S. Roxas 

2 92 

23 ,302 


1920 





January 12 

oo 

2 44 

895 


February 9. . 

do 

2 36 

482 


February 20 ... . 

do 

2 44 

778 


April 16 

do . 

2 32 

534 


June 4.. . ... 

. do. 

2 37 

386 


June 20.... 

do. . . . 

2 39 

316 


July 6 

do 

2.39 

405 


July 21 

. do. . . 

3 64 

117 ,661 


July 22 . . 

do. 

3 86 

172 ,104 


August 4 . . 

. .do 

3.66 

109,165 


August 30 

do 

3.69 

119 ,713 


August 31 . 

.do ... 

3.86 

176 ,439 


September 1 

.do 

3.80 

146 ,893 


November 29 

. .do . 

2.39 

403 


December 6 

.do 

3 14 

64 ,970 


1921 





January 12 


2 24 

1 ,113 


February 4 

. , , . . do 

2.31 

1 ,530 


February 26 

March 8 

.... drt 

2.08 

209 


. . . ,(10. • 

2.21 

690 


March 19 

Castillo 

2 14 

409 


April 7 

do. . . 

2.08 

164 



May 29 

Castillo and Roxas. . 

2 13 

236 


May 81 


2.09 

166 


June 2 

, ...do 

2 08 

132 


July 8 

Roxbr 

2 08 

3,887 

3,466 


July 28 

do 

2.48 


August 11 

do 

2.67 

10 ,400 




224 


Discharge measurements of Santa Maria River, near Pohlacion, 
San Miguel, BtUacan — Continued 


Date 

Made by — 

Gage 

height 

(metersi 

Discharge 

(second- 

liters) 

1921 





Roxas 

2,50 

7,491 


. . . .do. . . . .... 

2.60 

12 ,349 

October 15 

. .do 

2 25 

2,382 

November 6 

... .do 

2 02 

1 ,397 

December 28 

. . do 

2 16 

1,132 

1922 




February 2 

. do. . . 

2.00 

343 

February 8 

do 

2 08 

511 

March 20 . 

.do 

2 00 

308 

April 4 . 

do. 

2.00 

83 

April 5 

. do. 

2 01 

48 

May 30. 

.. .do. . 

2 61 

9,519 

June 5 . 

. do. . . . . 

2 18 

1,518 

June 28. . .... 

. . do 

2 30 

3,941 

July 19... 

' ... do . ... 

2.64 

15,190 

August 4 . 

j . . do. . . .... 

2 60 

11,871 

August 5 

. do 

2.59 

11 ,541 

September 1 . . . 

. do . , 

2.33 

6,541 

September 4 

do 

2.46 

7,584 

October 17 

do . . 

2 31 

6,494 

November 8 

Castillo 

2 27 

3 ,051 

November 26 . 

Roxas... 

2 10 

2,661 

November 27 

. do 

2 09 

1,935 

December 9 

Castillo 

2.31 

4 ,643 

December 11 

Roxas ... 

2 28 

2,463 

December 26 

1 . . do. 

2 37 

5,824 


Remarks 




Daily and monthly discharges, in liters per second, of Santa Maria River near Pohladon, Santa Marta, Bulaean, 

for the year 1919 
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Daily and monthly discharges, in liters per second, of Santa Maria River near Pobla^n, Santa Maria, Brdacan, 

for the year 1920 
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DaUy and monthly discharges, in liters per second, of Santa Maria River near Poblctcion, Santa Maria, BtUacan, 

for the year 1921 
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Daily and monthly discharges^ in liters per second, of Santa Maria River near Poblacion, Santa Maria, Bulacan, 

for the year 1922 
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Note, — See footnote to daily discharge table for 1921. 



CAGAYAN PROVINCE 


PANGTJL EIVER, SOLANA 

Location. — On the steel truss bridge over the Pangul on the Solana- 
Piat Road, 7 km. from Solana and 13 km. from Tuguegarao. 

Records Available. — From December 17, 1921, to December 16, 1922. 
Station established April 10, 1920. Only few current meter measurements 
made. 

Gage. — Standard metric gage board attached horizontally on the down- 
stream side of the bridge. Chain and weight used for measuring gage 
heights. 

Discharge Measurements. — Made from bridge. 

Channel and Banks. — Channel only one at low water stage but three 
would be formed at high water stage; straight for about 20 m. above 
and 30 m. below the station. Banks about 6 m. high, subject to overflow 
at extreme high water. Stream bed very soft and muddy. Flow rather 
sluggish. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, 3,351 second-liters on September 29, 1922; minimum discharge, 44 
second-liters on July 13, 1922. 

Diversions. — None. 

Regulation , — N one . 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Record unreliable. Daily dis- 
charge roughly estimated. 


Discharge measurements of Pangul River, near Pangul, Solana, Cagayan 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1920 





March 10. . 

W. Deraera . . 

35 

343 


1922 





March 10 . 

District Engineer 


768 


April 20 , 

M. Cruz and P. Libon. 

‘ ' *50 

168 


September 28 

District Engineer. . 


2,000 


November 6 . . 

Tomas Lorenzo and P. 
Libon. 

2.61 

2,332 
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Daily and nnonthly discharges, in liters per second, of Pangul River near Pangul, Solano, Cagayan, for the year 1921 
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Daily and monthly discharges ^ in liters per second^ of Pangvl River near Pangul, Solana, Cagayan, for the year 1922 
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CAMARINES NORTE PROVINCE 

ALINAO RIVER, 8AK VICENTE 

Location. — About 60 m. northeast of the San Vicente-Labo trail. 

Records Available.— F rom January 1, 1921, to March 31, 1922. 

GagEj — S tandard metric gage board vertically fastened to a tree on 
the left bank of the river. 

Discharge Measurements.— Made by wading. 

Channel and Banks. — Channel splits into two at extremely high 
water stage; straight for about 20 m. above and 30 m. below the station. 
Bed of stream sandy and gravelly. Left bank, high and covered with 
brushes; right banks low, sandy, and gravelly and covered with grass. 

Extremes of Discharge.— Maximum discharge recorded during period 
of observation, 16,106 second-liters on November 10, 1921; minimum dis- 
charge, 198 second-liters on June 30, 1921. 

Diversions.— N one. 

Regulation . — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Daily discharge determined from 
well-defined curve. Records good below 4,600 second-liters. 

Discharge measurements of Alinao River, near Alinao, San Vicente, 
Camarines Norte 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(sccond- 

iiters) 

Remarks 

1921 

January 24 

Buch. and Musa 

58 

627 


March 10 

Musa, 

.80 

1,937 


April 14. . . 

0. B. and Buch 

.48 



June 6 . . 

Musa , 

40 

175 


July 27 

.do 

.44 

433 


August 16 

do 

.41 

146 


September 9 

do 

39 

181 


October 25 . . 

0. B. and S. Musa . . 

95 

2.948 


November 27 

O. Buenaventura 

.95 

2 ,966 
2,706 


December 2 

do. 

90 


December 21 

do 

.90 

2,599 

1,852 


December 22 

S . Musa 

85 


1922 





January 13. 

do 

80 

1,681 


January 14 

.. .do. ... 

.70 

1 ,335 1 


January 16 

. .do 

.62 

1,090 


January 17.. 

. da 

.60 

865 


February 21 .. 

... do 

.60 

1,076 


February 24 

do. ... 

.53 

976 


March 17 

0. B. and S. Musa. . 

.60 

1,216 


March 18 

... do . . ■ ■ ■ 

.54 

803 
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Daily and monthly discharges^ in liters per second^ of Alinao River near Alinao, San Vicente, Camarines Norte , 

for the year 1921 
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Daily and monthly discharges^ in liters per second , of Alincto River near Alinao, San Vicente, 

for the year 1922 
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CAMARINBS NORTE PROVINCE 
BIOAL BIVEB, lABO 

Location. — In the northerly direction from San Vicente and about 200 
m. below the San Vicente-Labo trail. 

Records Available.— From January 1, 1921, to December 31, 1922. 

Gage. — Standard metric gageboard vertically fastened to a tree on the 
left bank of the river. 

Discharge Measurements. — Made by wading. 

Channel and Banks. — One channel at all stages; straight for 100 
m. above and below the station. Bed of stream gravelly. Left bank high 
and of earthy texture; right bank low and covered with vegetation. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 589,000 second-liters on October 23, 1921; minimum dis- 
charge, 245 second-liters from August 30 to September 8, 1922. 

Diversions. — None. 

Regulation . — N one . 

Utilization. — For irrigation purposes. 

Accuracy. — Roughness of bed due to gravels and boulders affect the 
discharge measurements and trees and brush on the right bank cause 
cessation of flow sometimes. Record from January 1, 1921, to March 
31, 1921, may be in error due to poor observations made during this period. 
Records good below 16,600 second-liters. Gage read twice daily. 

Discharge measurements of Bical River, near Bical, Labo, CamaHnes Norte 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





January 24. . 

Buch and Musa . 

.87 

796 


March 10 

S. Musa , 

.95 

2,160 


April 14 . . 

O. B. and Buch . 

90 

582 


April 25 

S. Musa.. 

80 

586 


June 7 

. . do 

.81 

469 


July 26. 

. do. . 

82 

495 


August 10, . 

. . do 

.70 

464 


September 9 . 

... do.. 

.68 

303 


October 25. 

. . do. 

.99 

2,592 


November 28 . . 

0. B 

1.04 

3,367 


December 3 

do, ... ... 

.95 

2,165 


December 21 . . 

. . do. 

1.02 

4,075 


December 22 

. do. 

.97 

2,720 


1922 





January 13 

S. Musa.. . . 

.97 

2,870 


January 14 

, .do. .. 

.94 

2,498 


January 16 

do. . 

.92 

1,476 


January 17 . ... 

...do. 

.91 

1,502 


February 21 . . 

. . do. . 

.91 

1 ,001 


February 22. . 

, . do. 

.90 

984 


February 23.. . 

I do 

.88 

811 


March 17 

..do. . ... 

.94 

1,646 


March 18 

0. B. and Musa. 

.92 

1,385 


April 20 

, . , do 

.87 

530 


April 21 

, . , do 

.85 

484 


May 9 

... do. 

.82 

408 


May 11 

...do. 

.83 

419 


May 12 


.83 

416 


May 13 

... do 

.82 

424 


June 30 

. . do 

.85 

650 


July 3 

0. Buenaventura . 

.88 

824 


July 26 

. . , .do ... 

.83 

475 


August 15 

, . . do 

.83 

862 


August 18 


.80 

268 


September 6 

do 

.76 

317 


September 8 

do 

.78 

378 


October 17 

..... do 

.96 

1,561 


November 7 


.93 

1,462 


December 26 

... .do 

1.24 

3,866 




Daily and monthly discharges, in liters per second, of Bical River near Labo, Camarines Norte, for the year 1921 
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Note. — N o record on days for which discharge is not given. 
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CAMARINKS NORTE PROVINCE 
DAET EIVER, DAEX 

Location. — About 100 m. below the junction of Mananap, Maisog*, and 
Daet Rivers and 1 km. above location of old Spanish dam. 

Records Available. — From January 1, 1921, to December 31, 1922. 

Gage. — S tandard metric gage board vertically set on the right bank of 
the river. 

Discharge Measurements. — M ade by wading. 

Channel and Banks. — One channel at all stages; straight for 60 na. 
above and below station. Right bank high covered with abaca and coconut 
trees; left bank low and subject to overflow. Bed of stream gravelly and 
sandy. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 258,100 second-liters on December 31, 1922; minimum dis- 
charge, 800 second-liters on August 29-30, 1922. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — R ecord fair. Roughness of bed and poor location of station 
may greatly affect gaging. Gage read twice daily. 


Discharge measurements of Daet Rivery near Mancalpe, Daet, 
C amarines Norte 


Date 

1 Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

January 15. . 

S. M. Musa 

.62 

6,066 


January 27.. 

do. 

.62 

7,678 


January 31.. . 

. . . do. . 

2 73 

107,586 


February 1 . 

.do. . 

2 86 

128,443 


February 12. 

do. 

80 

12,131 


April 16. . . . 

May 9 . . 

i . do. 

.63 

3,776 


do. 

.59 

3,279 


June 9 , . . 

. .do. . 

.54 

3,045 


July 28 . .. 

. . do. 

54 

3,221 


August 17.. ... 

. . do. . . . 

t>2 

2,341 


September 10 . 

do 

.56 

3,302 


October 23 . 

do. 

.97 

15,606 


November 23. 

do. 

1 77 

86 ,076 


1922 





January 11.. 

.do. 

1.15 

10 ,740 


January 18 . . . 

do 

1 16 

9,493 


January 19 

. do. 

1 14 

8,747 


January 20. . . . 

do. 

1 15 

9 ,014 


January 21 ! 

.do. . . . 

1 14 

8,372 


February 21 i 

do 

1.05 

6,347 


February 24 . i 

. do. 

1.05 

6,688 


February 25 

do 

1 06 

6,026 


February 27 

do. 

1 07 

7,006 


March 20. 

do 

1 16 

7,773 


April 22 

. . . do, . . 

.97 

4,673 


24 

. , . do 

.93 

3,827 


May 9 

do 

.88 

2,901 


May 11... 

... .do 

.92 

3,590 


May 12 

, . . do 

.96 

4,682 

4,267 

2,406 


May 15 

.do 

94 


June 12 

Demera, Musa, and O. B 

.84 


June 29 . 

0. Buenaventura 

89 

4,738 

5,498 

4,966 


July 1 

. . , .do. 

.91 


July 25 

. . .do 

.82 


August 14 

, ... do 

74 

2,496 


August 17. 

do 

.74 

2,432 


Sept**'mb<*r 4 

do 

.68 

2,080 
, 2 ,289 


September 7 


.74 


Of+nbpr 1 fi 

. . . .do 

88 

7,267 

8,935 


November 6 

.... do 

1.00 




Daily and monthly discharges, in liters per second, of Daet River near Daet, Camarines Norte, for the year 1921 
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Daily and monthly discharges, in liters per seco'nd, of Daet River near Daet, Camarines Norte, for the year 1922 
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Note. — See footnote to discharge table for 1921. 
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CAMABINES NORTE PROVINCE 
LABO RIVEB, LABO 

Location. — Northeast of the town of Labo and about 300 m. below the 
provincial road. 

Records Available. — From January 1, 1921, to May 31, 1922. 

Gage. — S tandard metric gage board on the left bank of the river. 

Discharge Measurements.— Made by wading at low and from boat at 
high water stage. 

Channel and Banks. — Channel splits into two at high water stage. 
Rapids 60 m. below and straight for 1 km. above the station. Bed of 
stream gravelly and sandy. Right bank high and left bank low; both 
covered with vegetation. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 611,600 second-liters on November 26, 1921 ,*( minimum dis- 
charge, 7,350 second-liters on January 28, 1921. 

Diversions. — None. 

Regulation . — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Roughness of river bed affect dis- 
charge measurements. At high water stage no place for good discharge 
measurements due to formation of rapids. Record good below 10,000 
second-liters; for higher stages records may be considerably in error. 

Discharge measurements of Labo Rivers near Malasugue, Labo, 
Camarines Norte 


Date 

1 Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





April 13 

O. B. and Buchanan 

.02 

26 ,668 




.12 

19 ,134 


July 25 

... do. . 

32 

18 ;882 


August 15 . . 

do. 

25 

17,088 


1922 





March 22 . 

do. . . . 

.34 

22 ,050 


April 21 

... do . , 

.30 

30 ,070 


May 10 

. . do 

27 

27,122 



199606 - 


16 



in liters per second 


242 



Note. — Records from March 26, 1921, to May 31, 1921, unreliable. 



Daily and monthly dischargest in liters per secondy of Labo River near Malasugue, Laho, Carriariries Norte y for the year 1922 
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CAMABINES NORTE PROVINCE 
MATOODOK AIYEB, LABO 

Location. — About 30 m. above the Matogdon-Labo trail. 

Records AVAILASLE.—From January 29, 1921, to August 5, 1922. 

Gage. — Standard metric gage board vertically fastened to a tree on the 
left bank of the river. 

Discharge Measurements.— M ade by wading. 

Channel and Banks.— One channel at all stages; straight for 40 m. 
above and 30 m. below station. Bed of stream gravelly at the station and 
below plenty of boulders. Both banks low and covered with vegetation. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 69,630 second-liters on November 9, 1921; minimum dis- 
charge, 220 second-liters on June 20-22, 1921. 

Diversions.— N one. 

Regulation .— N one . 

Utilization. — F or irrigation purposes. 

Accuracy.— Gage read twice daily. Daily discharge determined from 
fairly well-defined rating curves. Record fair below 15,000 second-liters 
and those below 1,000 second-liters may probably be in error due to no 
discharge measurement made during low water. Fish dams sometimes put 
up near station and the approximity of the station to the junction of the 
two branches affect measurements. 


Discharge measurements of Matogdon River, near Matogdon, Labo, 
Camartnes Norte 


Date 

Made by — 

Gage 

heignt 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

» 




January 24 

Buchanan and Musa. . 

67 

2,880 


A'Jarch 10 

Musa. 

78 

6,788 


April 14 

0. B. and Buchanan . . 

68 

3,082 


April 26 

S. Musa . 

67 

2,371 


June 7 

... do. .... 

65 

1,601 


July 26 . . 

do 

54 

2,452 


August 16. . . . . . . . 

.do 

65 

1,646 


September 9. . . . 

do . . 

55 

1,544 


October 26 ... 

do 

.88 

10,338 


November 28 . . 

do 

83 

9,929 


Decembers 

do 

79 

8,199 


December 21 

O.B 

76 

6,467 


December 22 

. . do. . . 

79 

6,280 


1922 





January 16 

S. Musa .... 

68 

4 ,340 


January 17 

. . do 

66 

4,217 


February 22 . . .... 

. . .do 

66 

2,717 


February 23. . . 

— do 

63 

2,397 


March 18 

* . . Hn 

66 

2,484 


April 20 1 

. .do 

!65 

1 ,474 


April 21 

. . .do 

.64 

1,326 


May 9 

. . . 'do 

.60 

1,273 


May 11 

. . . .do 

60 

1,245 


May 12 

... do 

60 

1,306 


May 13 

.... do 

.62 

1,360 


June 30 

... do. . , 

.60 

1,320 


July 3 

0. B 

.64 

1,804 









DaUy and monthly discharges, in liters per second, Matogdon River near Matogdon, Labo, Camarines Norte, for the year 
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Daily and monthly discharges^ in liters per second^ Matogdon River near Matogdon, Labo, Camarines Norte, for the year 1922 
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CAMARINES NORTE PROVINCE 

SAN VICENTE EIVEE, SAN VICENTE 

Location w — About 600 m. northeast of San Vicente. 

Records Available. — From January 1, 1921, to December 31, 1922. 

Gage.— S tandard metric gage board vertically fastened to a tree on 
the left bank of the river. 

Discharge Measurements. — M ade by wading about 25 m. below the gage. 

Channel and Banks. — One channel at all stages; straight for 100 m. 
above and 90 m. below. Bed of stream sandy and gravelly. Both banks 
low and covered with vegetation; subject to overflow. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 39,880 second-liters on November 25, 1921; minimum dis- 
charge, 123 second-liters on June 28-29, 1921. 

Diversions. — None. 

Regulation . — N one. 

Utilization. — F or irrigation purposes. 

Accuracy. — Gage read twice daily. Daily discharge determined from 
fairly well-defined curves. For low water stages, record may probably be 
in error due to formation of rapids below station. 

Discharge measurements of San Vicente River, near Calabagas, San Vicente, 

Camarines Norte 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





March 9 

O. B. and Buchanan 

.62 

2,687 


April 14. . 

do 

48 

444 


April 25 . . 

Buchanan and S. Musa 

50 

689 


June 6.. 

S. Musa.. 

44 

228 


July 27 

do 

48 

427 


August 17. 

do. 

47 

365 


September 10 . 

do 

.52 

804 


October 25 

O. B. and Musa 

.74 

3,776 


November 27. . 

O. Buenaventura 

.76 

4,243 


December 2 

do . . 

.72 

3,613 


December 21 

S. Musa 

73 

4,779 


December 22 

do 

66 

3,200 


1922 





January 13 . 

do 

72 

3,784 


January 14. 

do. . . 

62 

2,416 


January 16 . 

. do. 

.56 

1,519 i 


January 17, . 

. . do. . 

.53 

1,348 1 


February 21., 

do. 

.54 

1 ,496 1 


February 24. . . 

.do. 

.50 

920 


March 17 

0. 6. and S. Musa. . 

.63 

1,942 


March 18 

do 

54 

899 


April 20 .... 

do 

.47 

494 


April 22 

do. 

.46 

440 i 


May 9. . . 

. . do 

42 

322 


May 11 . 

. do 

.42 

402 


May 12. . . 

. do 

.42 

398 


May 13.... . . 

. do 

.42 

392 


June 30.. . 

0. Buenaventura 

.46 

616 


July 3 

. . do 

.60 

674 


July 26 

. do. 

.46 

667 


August 15 

.. do. . . . 

.42 

287 


August 18 

. do 

.41 

238 


September 6 

. , do I 

.42 

840 


September 8 

.... do. 

.38 

282 


October 17 

, . , .do 

.60 

895 


November 7 

.... do 

.65 

1,291 


December 25 

do 

1.39 

8,951 








Daily a'tid monthly discharges, in liters per second, of San Vicente River near Calabagas, San Vicente, Camarines Norte, 

for the year 1921 


248 


1 

I 

O(0OOOkn‘AVOU9U3^OOOOOOOOQOOMOOOONO(0 

CO o t- 00 O O t- O O t- <5 00 00 b- t- 1- t- 00 b* ■>«»' © W TP 00 o © o> 

‘O OOC4r^OOC»© W^-iOi-^Oir^OOOONrHT^rMi-jiOOr^WeO rH.rHI00»-^eOC^IiO 

©©© 

"iJ'Wb' 

»-i©eo 

ej T-i N rH © ^ ^ lo eo 'll* 00 <0 ;c U5 10 lo u: © N CO ca ^ «o 19 eo N »H 

••dii-i© 

0 






0) 

o©oo©ooooo©oot>ooot-ooooooo©ousoo 
b*W’«l'«©©C-©©©Tl<t-'^e4^©©M»Ht-©©©©WC-i-(©t-»-H • 
*-lb»«'«tr-t0jT-tAJC0C0»O»-<©t»lf5Aie4t-t-»-4©©bJU300t^t-O>THlO • 

op© 

wom 

©ei-'i* 

> 

•^©©MO©©©©iot-iO'«i'«e4C4e4W©©©©©f-i©t-©'<j<^eo • 
C4CJ 

©dO 

© r-t 

5z: 



& 

A 

©©Aj©©©t-t>©t-t>*o©©ejt>-t-»cJOJM©ooo©©t-©oo 

©©©M©t>©©00©C4t-«©«©©t-©i-Hr-tcCb-OJb-b*'^rt»TH© 

©©OeOUl©lOlO©lAI>»HbtCC©VOlO©Tj<©©eC'<^pr-(T-4«Ot-oO©« 

,020 

432 

,370 

tj 

o 

©Tjlr-iea r-l © Tl« tH <«t CO r-l OJ « 

1 T-<bl ^ 

© M 
d 

u 



Z 

B 

«WMOJC4t'Nt>00©OOOC^©l>CJ©©©©t-t-OJC'©T-l©©0 • 
00THr-trHTH©r-l©t-O00C'O©t-©«©©©C-©©r-t©t-©©t-Tf • 

©©©©©lO©©00»Hi-i»HC4©©lO'^COeOWW©©lOU5©fc-©©© ' 

oo© 

©©© 

iHMd 

a 

m 

oi 

M©'«1'M W 

© 

Vj 

NNOOflNOlOClOieiOClOlOONCJClOJNOJNMOOOJNt-NOIN 

«eo©«»H»-i©eow«©w«©©co«T-tcor-ieo»-(r-t©©THco©»HcOi-i 

T(f^W"«9'kOioW'>ij''<s''^«'^'^ww'!i*'d*iO'^©'^io©eow»o^kO©'«t© 

597 

360 

444 

9 

< 



>> 

t-WOO©04M©©t>Nt'NOC4OOONNO0103Cq01N0JN0JOCl 

CltHr-<OOTf©t-t-«©»-t©r-t©CO©©©*-ICO©©COeOeOiHrHCOeO©CO 

oi©©©u30oo©©io»o>oiocoTi'co«wion»«ca'^'«i"<i<koio-»i''^eO'»3' 

ot-© 

©d© 

©d-^ 

9 

i-a 

e3©Nr^ 

OJ 

© r-t 

d 

« 

a 

OJOJMt>C^MC'1«OC'101dC<IOC<J©01C4©OMC40aO(>3t:-Nb-eOeOrH • 
*HT-t,H©^T-4eO©THCOt-tr-l©iH©r^eO©©»-liHi-^©©©rHNNMb- 

982 

123 

470 

9 

•-9 



>> 

©rlT-ir-(COCO«r-tiHr-lt-li-t««r-t©r-l©©©eO©©©r-lr-tr-liH»Hr-lr-( 

io©©inTj<rr-^©©»o»o»0'«j<'^©wtoco«W'«j'w«©©©©©©©© 

©o© 

©©t- 

© © Tj< 

1 




00©©©©oa©©ClO<C4OJ0)C4C<JC401C<J0101C0©0aC4©«Ol>CJ©© • 

t-00 00 00 00 00 00 0O»-ti-<>HrHTHC0»-trHi-t»-tr-iT-tT-t00i-<t-H00 00O>»-(00aO 
©©©©©©©©©©©©I0-^©©©©©©10©©©©©©©©© 

dd'^f 

©wo 

©Tf© 


O. 

<; 

’ 

1 

ja 

o 

ooco©©oio©ooc<i©©©o©ooo-^oio©©©©ojc^oi«w 

r-tO©00©0'«ft-T-t'^-itCO©CO»-<-i^l«©'<1tt-'^OOOOqjCOCO©©©^b- 
O) <N tH,00 lOCO'^r-i©lOOC-iOW©'XiOO»-li-t©COC<l»l9©©00©X© 

o©© 

Tf t'© 

rr © w 

cs 

s 

CJClrt»HrHeCt*'<fOINC4rH»Hr-tbaTl'0O'<l'»O©©CJt-<THiHTHTHTH 

t- © 

i 

O©t-Ot-©OO»0O©©O©©©N©OOOO©O©©OTl* . 
ooooi>«j'OJ»HT»<ojoiHooo'^oo©wq>©o©©ot-rHO©^'^ ■ • 

OdrH 

O © T-t 
©p^© 

£• 

-g 

O'"!? coocooi^ca'^oioii-'oi»-i»-tiHr-tiHoiNNoo'(i<co^gj©eo • 

rHt- 

© 




b 

c« 

C-0©©M©©©©©01NM©©©04©©MC4©©r>i©©©©©©0 

C^'<l'©0'^0>©0>©«»-i©©b-c0'^01©rt04©b-t'©©©©©0w0> 

C4 P‘0 Tf CO Ci © © 00 « © o^p « © C- © © © © P'^P 

,090 

686 

,350 

9 

M 

*-» 

W 0« OJ N d »-l T-l t-l t-4 rH rH r-l ij» d H i-4 r-1 r-» '(f © © 

© d 

Day 


III 



III 


*-t©ceo’<'io©t^»©Oi-He4«0'^»o©t>^oo©©i-<dcoj!;»o©fcoo©©^ 

«^iMr^iHrH»-(*-4rHr-liHCMdddddddddOTW 




Daily and monthly discharges, in liters per second, of San Vicente River near Calabagas, San Viceyite, Camarines Norte, 

for the year 1922 
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CAMARINES SUR PROVINCE 

ANAYAN EIVEB, PILI 

Location. — About 250 m. northeast of Km. Post No. 16 of the Naga- 
Iriga Road and about 150 m. east of the municipal agricultural inspector's 
residence. 

Records Available. — From March 6, 1919, to December 31, 1922. Also 
from January 1, 1911, to April 20, 1912, inclusive, at the old location very 
near the present station. 

Gage. — Standard metric gage board vertically spiked to a tree at the 
left bank of the river. 

Discharge Measurements. — Made by wading at low and ordinary high 
water at section of gage. 

Channel and Banks. — Channel is straight above and below for 25 m.; 
banks are high and not subject to overflow. At measuring section stream 
bed is sandy and very shifting; flow uniform, and good results can be 
obtained at low water stage. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 22,000 second-liters on July 1, 1911; minimum discharge, 106 
second-liters on June 17, 1919. 

Diversions. — N one. 

Regulation . — N one. 

Utiuzation. — For irrigation purposes. 

Accuracy. — Daily discharges from January 1, 1911, to April 19, 1912, 
determined from poorly-defined rating curve; from March 6 to December 
31, 1922, from fairly well-defined curves. Gage read twice daily. 

Discharge measurements of Anayan River, near Anayan, PUi, 

C amarines Sur 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1910 





December 24 

J I, Quinn 

2 16 

5,660 


1911 





January 4 . . 

.... do. , . 

1 63 

990 


January 14 . 

. . do. , . 

1 49 

1,011 



, , , do 

1.45 

710 


February 6 . ... 

..do 

1 45 

730 


February 9 . ! 

February 14. ] 

do 

1.45 

922 


. do , . 

1 48 

806 


February 17 . , , 1 

.do 

1.62 

1,336 


February 21 . 

1 . do, . 

1.97 

3,194 


March 2 . . 

1 .do 

1 51 

823 


March 7 

1 .... do 

1,48 

605 


March 18 . . ... 

' ... .do 

1.60 

793 


March 22 .... 

i . . do. 

1.47 

736 


March 24 

! . . do. 

1.46 

620 


March 27 

I . , do. . . 

1.49 

806 


April 4 

1 do 

1.61 

680 


April 8 

1, . .do 

1.66 

470 


April 20 i 


1.67 1 

610 1 



Note. — G age heights from February 28, 1919 referred to a different datum. 
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Discharge measurements of Anayan River, near Anayan, Pili, Camari- 
nes Sur — Continued 




Gage 

Discharge 


Date 

Made by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1911 





April 27 

J. I. Quinn. . . 

1.65 

660 


Nfay 10 

do. 

1 55 

690 


May 24 

. do. 

1.63 

680 


June 7 

do. 

1 62 

650 


June 17.. 

do. 

1 52 

660 


July 7 

.do 

1.50 

870 


July 21. 

do. 

1 65 

950 


August 4 . . 

do 

1 51 

660 


August 16. . .... 

do. 

1.47 

640 


August 30 

do. 

1 43 

860 


September 15 

. do 

1 44 

780 


September 18 

do. 

1 48 

630 


1919 





February 28.. 

W. Demers and Fegarido 

21 

280 


April 11 

. do. 

.19 

200 


April 29. . . 

A. Fegarido 

17 

170 


May 6 

. . do . . 

17 

160 


May 30 

do. 

17 

170 


June 11 . 

do 

19 

200 


June 17.. 

do. 

.12 

80 


August 7 . 

. do. 

.60 

930 


August 12 

do. 

62 

727 


September 8 

do. 

.20 

230 


September 12 . . . 

do. 

29 

410 


October 15 

do 

.28 

460 


October 18 

do. 

19 

210 


November 11 . 

do 

.24 

360 


1920 





January 20 . 

M. B. Canas 

.20 

270 


February 10 . 

do. 

18 

110 , 

February 13 . . . 

do. 

18 

110 1 . . 

March 11 

do. 

.18 

100 1 

March 13 

. . do 

, .18 

70 i 

April 14 

. do 

.17 

160 1 

April 19 

do. 

.16 

no 

May 10.... 

do. 

! 19 

160 

May 14 . . 

do. 

.19 

230 ! ... 

June 10 . . ... 

.do. 

.31 

420 ' 

June 16 

.do. 

.31 

560 ! 

July 3 ... 

. do. 

.44 

590 1 . 

July 24 

M. B. Canas and 0. Bue- 

1 

' 


naventura 

1 .31 

530 


July 27 

do. 

! 30 

600 


August 5 . . 

0. Buenaventura 

.20 

248 


August 18.. 

. do. 

.24 

288 i . . 

Augast 20. . 

do. 

1 48 

854 ' . . . 

September 6 . . . . 

do. 

! ,25 

323 


September 10. . . 

do 

.20 

241 


September 18 

do. . . 

.18 

221 


September 23 

do. 

43 

716 


October 8 

do. 

.18 

220 


October 14 

, . do. ... 

.56 

1,148 


October 23 

. . do . 

.22 

263 


October 27. . . . 

do 

.19 

330 


November 6 

. . do 

.20 

251 


November 10.. 

do. 

.20 

347 


November 22 

do. . 

.18 

296 


December 4 . ... 

. , do. . 

.22 

360 


December 10 

. . do. 

.23 

376 


December 23 . . . 

. do. . . . 

.16 

226 


1921 





January 8 

do, . 

.17 

237 


January 12 

. do. . , 

.16 

242 


January 25 . 

do 

.14 

212 


January 29 

.... do 

.19 

290 


February 9 

. . do 

.30 

519 


February 14 

, , do 

.20 

331 


February 22 .... 

do 

.32 

685 


February 26 

... . do 

.26 

437 


March 12 

do 

.20 

317 


March 16 


.20 

854 


March 29 


.14 

221 


March 26 


.17 

238 
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Discharge measureTnents of Anayan River ^ near Anayan^ Pili, Camari- 
nes Sur — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

April 7 

0. Buenaventura . . 

.15 

229 

. 

April 23 

... do. . . 

13 

203 


Abril 28 

May 5 . . . 

. do. . 

12 

194 


do 

10 

181 


May 7 . 

do 

09 

166 


June 16 

do, .... 

.14 

223 


June 27 ... 

. ..do 

.14 

173 


July 14 

do. ... 

16 

243 


July 23 

do 

44 

853 


August 9 . 

.do 

20 

340 


September 7 . . . 

do 

29 

693 


September 15 

. ■ do 

29 

936 


September 23 . . 

.do 

20 

384 


October 7 

do 

18 

300 


October 10 

do 

.16 

324 


November 8 . . . 

.do 

.22 

385 


November 26 

S. Musa 

86 

3,015 


December 7 

.do. 

.29 

626 


December 20 ... 

O. Buenaventura 

28 

645 


December 27 

, do 

33 

1,062 


December 28 . 

do . . . . . 

28 

905 


1922 





January 5 . . . 

.. .do 

20 

513 


January 9 . . 

January 18 .... 


.21 

538 


do. . 

20 

616 


January 23 .... 

....do 

20 

610 


February 4 

S. Musa 

.23 

662 


February 14 . 

0. Buenaventura. . . 

26 

677 


February 25 

.... do 

1 .23 

594 ' 


February 27 . 

do ' 

1 .25 

659 


March 8 . . 

S. Musa 

.24 

482 


March 25 

0. Buenaventura 

15 

388 


April 6. . . 

do 

16 

377 


April 15 . 

1 do 

18 

269 


April 25. . 

May 6 . 

do 

.18 

463 


! 

.16 

403 

i ■ • • 

May 10 . . 

1 .do 

! .15 

257 i 


May 17, . . . 

do 

1 12 

223 


May 25.. 

do 

1 .13 

231 ! 


June 5 . . 1 

do 

i .13 

226 


June 24 . . . 

do 

1 .16 

373 


July 11 

do. 

; .20 

672 


July 20 . 

do. 

42 

1,409 


August 7 . • • 

do 

1 43 

1,469 


August 22 

do. . 

i 15 

374 


August 29. 

do. 

12 

288 


September 2 . 

do. 

.13 

327 


September 21 . . . 

do 

22 

697 


October 3. . 

do. 

18 

615 


October 12 

do. 

23 

867 


October 19 

... do 

.15 

667 


October 26. . . 

do 

.25 

1 ,017 


October 31. . . 

do. 

16 

495 


November 3 

. do 

13 

362 


November 16 

do. . . 

39 

1 ,450 


December 2 

, . do 

24 

866 


December 7 

do. . . 

19 

635 


December 14 

. do. . 

.17 

614 




Daily and monthly discharges^ in liters per second, of Anayan River near Anayan, Pili, Camarines Sur, for the year 1911 
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Note. — Daily discharges determined from a poorly defined curve. Data rather defective and accuracy not warranted. Gage heights not reliable 
on days for which discharge is not given. 



DaUy and monthly discharges^ in liters per second^ of Anayan River near Anayan, Pili, Camarines Sur^ for the year 1912 


254 



Note. — D aily dischartfes determined from a poorly defined curve. 



Daily avd monthly discharges, in liters per second, of Anayan River near Anayan, Pili, C amarines Sur, for the year 1919 
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well-defined curve from 240 to 1,360 second-liters, applicable from September 1 to December 31. 



Daily arid monthly discharges^ in liters per second y of Anayan River near Anayan^ Piliy C amarines SuVy for the year 1920 
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oooooooooototiOtotiocooiNcooooeotocoeO'^'^cetoojtecoojWMN 

lOlOlOtOiOU5<je«£>«£>«Ot004QOiOtOtOOO»-lt(5rHCOCOt-ltHOOTHlOooOOea01 

to to to to M CO OI CO OJ d CO ca N CO to 00 N eo CO CO CO CO CO CO M CO CO -< 1 ^ rr 

1,482 

250 

472 

June 1 July 

oO'<}'ooooo»-<cooocoooooca'«i*caoooc4rroocacaoo«Doooo«ocaocaoo 

tOOSCOeOtOCOt-eOt-tOatOOtOCOrHt-OOeOCOOtOtCOOOtOtO'^Of-lfftQOOO 

•^t-T-ir-lO^'VC-'^tOO'^tOCOOa.-tOOOOt-«OCDt-t-C50tOtOOOO«OtOtO 

i-t,HCOCO»H ,H .-t r>t r-l r-t »-l r-( 

© © © 
r^TS<©^ 

M iH 

<o«ocacocooooocotiocaca<or-ti-te4'rreO'«ti'05cao5tiD04ca«oeoca«DojtiO 
eot'*tict'*totototoeotooo«ocoo»too4t-eoo>oco>t-*500cot«0'«i'caoo 
rH r-t rH CO to to CO to -"t oa d CO rr ^ CO ca ca oa CO tio «o to Tf ?o to r^cn • 

1,986 

136 

479 

May 

o o © o to o to to to to too o to o ca ca ea o to CO o o Q o o to ea © to 
caeacacaocacoeocoeococacacotooooooo^-^ototototocacaowot- 
cacacaeacacacaoacacacacacaoacacaNcaootO'tj'eocacacacacacarHiHr-i 

©caw 

■.-•©b- 

©Hca 

April 

coooooooooootootoooooootooocacaotoooo • 
CO CO « « CO CO CO t- © © o © © c- b- t- 1- to © CM © © © ca o ca ca ca 
! iH th r-i T-i *H »-t t-t iH 1 -t iH ca ca ca t-t r-i r-i rH iH ca ca ca T-t T-i r-t ca ca ca ca ca • 

©©« 

© « © 
Ca'-'rH 

March 

©oto©ooo©©o©oo©©©o©©©oo©cacacaca©©©© 

©©o©©ca©cacaeacacacat-t-t-©©t-©©©t-©©©©"<(fTj<©w 

Ca»HCaiHr-lCa»HCaCaCaCaCaCarHr-lr-liH,-trHi-)tHTHrMrHT-(r-l»-(r-lTHrHr-t 

©©© 

ca©« 

February 

©©0©0©t0©0©©©0©©t00t00t0©©00©00t00 "• • 

©©ca©caca©cacacacacaca©©«ca©ca©©©©©©©©o© • . 
cacacacacacacacacacacacacacacacMcaeacacaiHr-t»-(T-tr-irH^car-t 

266 

190 

213 

January 

©ca©©©©©©©ca©©cor-t©©©©o©©o©o©©o©io©© 

i-ic-©r-t©r-i©©©ooto©t-co©©©©©©©to©©eacaca©o©o 

eowcawcococacacacacaca-^'^cacacacacacacaeacacacacacacacacaca 

b-©b* 

'tTdd 

Day 

. ' ' ; Hi 

sss 

»Hea«^©©b-oo©o^eaeO'Trtr©t-Qo©©r-id«r'rf'to©b-©©©r-i 

T-<*-i,F.irHrHiMrir^ri»Hcacaeacacacacaoaeacacoco 


Note. — Daily discharge determined from a well-defined curve from 220 to 1,360 second-liters, applicable from Janviary 1 to December 31. 
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Daily and monthly discharges^ in liters per second^ of Anayan River near Anayan, Pili, Camarines Sur, for the year 1922 
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December 

1,357 
943 
805 
871 
943 
680 
568 
464 
464 
370 
464 
464 
464 
464 
664 
464 
805 
568 
2,885 
1,860 
9,573 
1,547 
805 
1,860 
1,450 
1,268 
2,885 
1,181 
805 
5,469 
14 ,437 

14 ,437 
370 
1 ,860 

November 

370 

370 

740 

2,460 

1,649 

943 

680 

568 

464 

464 

370 

805 

3,493 

3,037 

2,206 

2,594 

1,181 

1,100 

568 

568 

1,100 

680 

568 

568 

464 

416 
15 ,349 
7.445 
12 ,765 
2,330 

©oo 

weoc^ 

© C4 

October 

eooNoocJt-KoooJcoooooooooQoO'^^ooteot- © oooo^o 
VOQ '»©©00 00 ®©©©t-t-OCt-N 00 cioco©©t- 

©t-©ijoe<i>fioo©<o©(ot-iOio©©©k0^i4<c4c<3C4e4eo © <o©kOvco 

2,206 

286 

708 

September 

05t-o0'^eoecooooeoeo.-t^voo««ooooi-iwo0"e'©jo»oot-»o©©» 
U9ooeot:-ot-t-t-ot-©co«eot-owco©o«knoscor-ixeioe40io© • 
NNVCOioiOOOOO O^us © © «5 "V "O' C- kC ••I* O t> -«# © N ■ 

t-t »HrH LOMi-l ©M»ONr-l*H • 

r-l tH 

16 .248 
259 
1,624 

1 

bt 

3 

< 

ea©fc-eo©M©u5«ooo--te*JO«ooeoM©t-«oO'^©©© © eo©©©© 
NT-f^©QM'^ 00 O«©l>t-OeCOeiQ vt-eot-t-tf-i© © eorn©©© 
PS©©©©t-0^©© V©©V*O'e'©»»©©^«P5C0N N NCONCMN 

r-l r-liH 

1 ,806 
233 
596 

X 

3 

•-» 

oO'^ooeoo5Wooooo©oo©t-oO'<<'t-«©i-tooN voO'O'© eo oommwo 

COt-t-t-OOeOt-WNWOVieOt- VN»©t-rHrt'i<l*C0iH t- t-NOJOOO 
■«li eo 00 © © © -^ rf w -vv © V eo © t- o © © © ©eo^t-©© 

r-l r-l iH ©1 r-l r-l r-l iH r-l 

2,212 

374 

860 

o 

§ 

©t-©©©©©©©©Tjl©©©'^©©'«l'Tl«©<«ll-^«©'<ll © ©©^co • 

©© tH r-l V r-l r-l r-l t- 'O' r-< t* rH r-l t- t- r^ t- t- eO O t- r-l r-l ^ t- O • 

©iiMeocoweoeoeoeoeoeoooeoweoeoeoeoeoeccoeo V veo eo eoeoec© • 

503 

259 

346 

May 

eo©eo©oo vrji v©oo vvt-©©©©©©©©©©©© t- t-©©t-t- 
O © O t- eo tr |> t- -If eo t- t” © r-l r-l iH ©© © © r-l rH r-l r^ r-l © ©r-lr^©© 
©t-©'rf >V««««*V«WNW««WC4NN«W»«« N NWWMM 

©© © 

© © © 
c-C4eo 

April 

•Tf Tf© v-if ■<t©'-<r©©©©©«o©«««©«««©« w WOW© • 

t-t-vt-t-t-ot-wweoo wot-wot-oeoooooo w ot-wo • 
wweoeow w veO'^'^'^V'^©'^''!'©©©^©©©©© © ©'^'^© 

573 

345 

452 

March 

eoweor-ieoeot-t- WeoW©©w©t-t-©t- w^-'li-'l'V-'li © w-'ji-^'tf© 
©flOUCflOWca-v Vt-t-t-oot-o-v-vo-^ot-t-t-t-t- co t-t-t-t-eo 
t-t-t-t-t-t-©©©©©©©©©©©©©©wweo«« ©eocow-^ 

761 

374 

558 

February 

©wt-eow©t-eoweoeoeo©weowt- wt-coeo weo©w w wt- • • • 

eor-’»l't-t-©-«»'t-t-t-l-t-OeOWW'J W-VNNNCOWN ©J ©i-v . . • 

IO©©lO©t-©©©©©©©t-©-t-©t-©©-fr-C-t-©t- t- t-© • • • 

799 

638 

657 

1 

w©t--eoweoeo©wwwo>©t-t-t»t- ©©eowcowwt- « wweoweo 
©it-'Tf fc-oot-«t-t-c-©eo'V^'^'l©Ot-t-t-©t-''# o c-t-i-t-t- 

(-©©©©©©©©©©t-©©©©©©©©©©©©© © ©©©©© 

878 

503 

607 

Day 

*HN©V'©©fr-©©OrH04eOr«'©©t-o6o>OiHe9eQ'©© © tr000>Or-l 
r4r4r4rHrHinr-lrHr-lr^©l©ie4eiMM ©4 MNSkOCO 

Maximum 

Minimum 

Mean 


Notb. — ^Disdiarse determined from fairly well-defined rating curve*, applicable as follows: December 16, 1921, to September 26 (a- m.) 1922, 
1,200 second-liters; September 26 (p. m.) to December 31, 1922, fair below 1,300 second-liters. 
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OAMARINES StJR PROVINCE 
BABIT BZVEB, XSIGA 

Location. — Forty-three km. from Naga on the upstream side of bridge 
on the Buhi-Naga Road. 

Records Available.— -From February 27, 1919, to December 31, 1922. 
Also from May 8, 1910, to March 80, 1912, inclusive, at the old station 
at exactly the same place as the present station. 

Gagb. — S tandard metric gage board divided into two sections of 1 m. 
and 2 m. and set vertically on to the right bank of river and to the 
abutment of the bridge, respectively. 

Discharge Measurements. — Made by wading at low water; from 
bridge at high water. 

Channel and BANKS.—Channel is straight for about 40 m. above and 
below; left bank high, right low. At measuring section the river bed 
is full of large boulders which more or less affect the measurements of 
flow. Shifting only at very high stages. 

Extremes op Discharge. — Maximum discharge recorded during period 
of observation, 100,000 second-liters on December 29, 1910; minimum dis- 
charge, 760 second-liters on August 18, 1920. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrig^ation purposes. 

Accuracy. — Daily discharges from May 8, 1910, to March 30, 1912, and 
from February 27, 1919, to May 2, 1920, determined from poorly defined 
curve; from January 11, 1921, to December 31, 1922, from well-defined 
curves. Gage read twice daily. 

Discharge measurements of Barit River, near Santiago, Iriga, 
Camarines Sur 


Date 

Made by — 

GaTO 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1910 







1.72 

8,630 
11 ,670 


March 17 


1.92 




1.92 

20 ;910 
10 ,106 
7,040 




1.86 



do 

1.86 




1.89 

5,860 


July 19 


1.97 

7,200 




1.97 

71261 




1.76 

6;712 
11,020 
9,790 
10 ,370 



do 

1.96 



do 

1.89 




1.90 


October 2fi 

do 

1.90 

9,760 
9,260 
9,160 
23 ,310 
26,380 
22,010 


October 90 ... 


1.88 


October 90 


1.88 


Novftmber 2, ... 

do 

2 27 


Nr^vAmbAr R 


2.31 


NnvembAr 9 , . . . . 

do 

2.16 


Nov^tmhAr 1 R , 


2.20 

19 ,370 
20 ,210 
21 ,619 


'KTAVAmbAr 1 R 


2.20 


November 10 . . . 

do 

2.20 


November 29 . . 

do 

2.22 

22 ,180 


OeAember 22 


2.34 

26 .650 


1911 



Jani^a^y R 

W. Demers 

2.46 

41,260 


Jamiafy 1 ft, . 


2.20 

26,940 


JaniiAfy 24., . 


2.04 

17 ,790 
11,600 
11 ,470 
16,270 


11*Ab,^ie|.y 4 , , , , .... 

do 

1.94 


Veb^tiary ^ T 

do 

1.93 


February 15 


2.07 



from Fobruanr 26„ 1919. referred to a different datton. 
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Discharge measurements of Barit River, near Santiago, Iriga, 
Camarines Sur — Continued 


Date 

Made by — 

Gage 

height 

(meters'* 

Discharge 

(second- 

liters) 

1911 





W. Demers. 

2.17 

18 ,040 
26,818 

19 ,829 
16 ,067 
11 ,979 


do 

2 29 


do 

2 16 



2 05 

March 25 

. . do 

2 00 



2 07 

14 ,415 

April 8 

do 

1 97 

12 .420 

April 12 

do 

2.07 

16 ,820 

April 18 

.do 

2 01 

13 ,140 

April 26 

May 8 

do 

2 05 

12 ,850 

do 

1 97 

10 ,520 

May 23 

. . do 

1 90 

9,160 

June 6 

do. . 

1 85 

7,100 



1 82 

8,360 
7,470 
14 ,840 



1 82 

July 8 

do 

2 10 

July 20 

. . do 

2 26 

22 ,670 

Augusts 

... .do 

2 05 

12 ,960 

August 15 

. . . do 

1 90 

8,220 

August 31 

., .do 

1 92 

8,870 

September 14. . . . 

do 

1.83 

7,010 

September 16 . , 

, .do 

1 83 

6 ,530 

September 19. . . 

. do 

1 83 

6 ,370 

September 26 . 

. do 

1 85 

6,490 

October 13. . . 

do 

1 78 

5,080 

October 17. . . 

do 

1 77 

4,030 

December 11.. 

. do 

1 74 

4,600 

December 13 

do 

1.76 

4,730 

December 22 

.... do 

1 80 

6,230 

1912 




January 8 

. . . do 

1.76 

4,900 

January 12. . . . 

... do 

1.77 

3,680 

January 23... . 

do 

1.74 

3,750 

February 9 

. . do 

1 72 

3,940 

February 15. . . 

.. ..do 

1 73 

4,380 

February 24 

do . 

2 06 

13 ,360 

March 1 

do 

1.99 

10 ,320 

March 9 

. . do 

1.89 

6,630 

March 15 

. . do 

1.84 

6,910 

1919 




February 26 

W. Demers hnd A. Fega- 

42 

7,710 

April 14 

rido 

do. .... 

.44 

3,550 

April 26 

May 7 

t A. Fegarido 

.43 

3,346 

.do 

.40 

3,200 

May 27 

. . do 

.46 

3,760 

June 9 1 

. . do 

.46 

3 ,750 

Jime 19 

do 

.46 

4,040 

August 14 

.do 

79 

13 ,270 

September 6 

do 

.63 

7,780 

September 15 

. . . do 

.70 

8,590 

Ortober 10 . . 

, .do 

.64 

7,130 

7,860 

November 10 

do 

.66 

November 15 

do, 

.78 

12 ,200 
10 ,710 

November 19 

.. ..do 

.86 

December 2 

, , . do 

.90 

11 ,150 

December 9 

.... do. . 

1 08 

16 ,800 

1 13 ,630 

1 

16 ,700 

December 22 

do ^ 

.96 

1920 

January 19 

M. B. Canas 

1.02 

February 9. 

do 

.64 

7,660 
7 ,680 

February 14 


.64 

February 26 

..... do 

.67 

8,340 

6,620 

6,790 

4,320 

4,330 

4,430 

6,310 

6,620 

4,850 

March 9 


.60 

March 16 

.... do 

.67 

April 12 

do 

.48 

April 20. 


.48 

May 7 


.42 

May 17 


.49 

June 9 


.48 

June 16 

M. B. Canas and 0. Bue* 

.47 


na Ventura. 



Remarks 
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Discharge measurements of Barit River, near Santiago, Iriga, 
Camarines Sur — Continued 




Gage 

Discharge 


Date 

Made by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1920 





July 7 


.62 

6 ,720 . . 


July 22 


.41 

6 1460 . 


July 28 


.50 

7 ,560 . 


August 4 

0. B'lenaventura 

.40 

3,316 .. 


August 11 

. . do 

.35 

2 ,220 . 


August 17 

. . .do 

.37 

2,434 


August 27 

. do 

.36 

2 ,348 


September 4 . . . .... 

• do 

.47 

4 ,604 


September 10 

. ...do 

44 

3 ,999 


September 18 

. . . do. 

40 

3 ,164 


September 24 

. . do. . 

51 

6 ,668 


October 7 

.... do 

.54 

6 ,450 . . 



... do. . 

.66 

9 ,144 




77 

13 ,552 . . 


October 28 


.69 

11 '687 


November 5 . 

. . do. 

72 

11 ,586 ... 


November 11 

. . do 

.64 

9 ,267 . 


November 20 

. . do. 

66 

9 ,906 . . 


November 26 . . 

do. 

.59 

7,782 . 


December 4 

. . do 

68 

10 ,716 


December 11 

do. . . .... 

77 

13,656 .. 


December 22 

do. 

72 

12,177 




64 

9 ,031 


1921 





January 7 . 

do . . . 

64 

9 ,022 . . 


January 14 

. .do 

67 

7 ,307 . . 


January 24 . 

. . do . 

.61 

8,081 . 


January 29.. 

.do.. . 

62 

8 ,562 


February 8 . 

do. . . 

.80 

17,312 


February 14 . . 

do 

71 

11,502 


February 22 

.do 

.69 

11,240 ... 


February 26 

do . 

70 

11,429 .. 


March 10 . . 

do ... 

1.16 

34,456 


March 17. 

do. 

1.04 

27;476 .. 


March 23 . ... 

1 do ... 

98 

23 ,543 


March 30 . . 

do 

1 02 

25 ,804 


April 6 . . . 

do 

71 

11,574 


April 22 . . 

do. . . 

68 

7,485 


April 29 . . 

do 

55 

6,719 . 


May 4 . . 

do ... 

54 

6,333 . 


May 8 

do 

52 

6 ,212 


June 13 

.do . . 

56 

7 [643 


June 28 . 

. do 

60 

1 8 ,045 . . 


July 16 

do. 

.68 

! 10 ,632 . . 


July 25 

.do 

61 

1 8 ,580 . . 


August 6 . . 

do 

.56 

7 ,290 . 


August 20 . . . 

.do ... 

47 

4 ,647 


September 6 

do .... 

68 

i 7,629 . . 


September 12 . . 

do 

66 

10,448 ... 


September 22 

.do 

67 

1 10,465 ... 


October 6 

.do . . 

62 

' 8 ,709 . 


October 11 . 

. do 

59 

! 8 ,042 


November 7 

. do 

82 

1 15,519 .. 


November 28 

S. Musa 

1 48 

1 60,308 .. 


December 6 

.do 

1 18 

[ 35,741 


December 21 

0. Buenaventura 

83 

16 600 


December 28 

. . .do 

1 10 

30;931 !. 


1922 





January 4 

0. Buenaventura 

. 82 

17,445 


January 10 

do ... . 

77 

15,185 


January 17 

do. . : 

1 00 

26,862 


January 25 

. do 

.78 

16,011 


February 3 

S. Musa 1 

70 

13 ,946 


February 18 

0. Buenaventura 

62 

9,377 


February 24 

do. 

60 

8,652 


February 28 

do 

'.67 

8 ,226 


March 7 

S. Musa 

.66 

7,247 ... 


March 8 

O. Buenaventura. . . . 

56 

6,781 . 


March 29 


63 

8,768 .. 


April 6 

.. do 

.68 

7,349 


April 21 


60 

fi 777 


April 27 

... .do 

.52 

6,892 i 
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Discharge measurements of Barit River, near Santiago, Iriga, 
Camarines Sur — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1922 


60 

6,490 

6,665 

6,862 


May is". . 

do 

.60 


May 17 

do 

.61 


May 20 

do 

.49 

4,748 


May 24 

do 

.62 

6,889 


May 28 

do 

.48 

6,051 


June 7 

do. . . 

.48 

6,896 


June 23 

.... do 

.43 

5,405 


July 81 

do 

.70 

9,767 


July 10 

... .do, 

.74 

10 ,437 


July 21 

. ...do 

.59 

7,427 


July 29. . . . 

do 

.56 

6,614 


August 5 

do 

.70 

7,768 


September 14 . . 

do 

.69 

7,376 


September 21 . . . 

do 

.64 

7,676 


October 4. . . . 

do 

.66 

10,463 
9,058 
7,272 
11,896 
30,904 
33,107 
22 ,834 
21 ,484 


October 11 


.62 


October 25. . . i 


.67 


November 14 

..... do 

.74 


November 28 

do 

1.10 


December 7 

do 

1.11 


December is ' 

do 

.96 


December 21 

do 

.88 




Daily and monthly dischargeSf in liters per second, of Barit River near Santiago, IHga, Camarines Sur, for the year 1910 
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Daily and monthly discharges^ in liters per second^ of Barit River near Santiago , IHga, Camarines Sur, for the year 1911 
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Daily and monthly discharges^ in liters per second^ of Barit River near Santiago, Iriga, Camarines Sur, for the year 1912 
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Daily and monthly discharges, in liters per second, of Barit River near Santiago, Iriga, C amarines Sur, for the year 1919 
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Daily and monthly discharges, in liters per second, of Barit River near Santiago, Iriga, Camarines Sur, for the year 1920 
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Daily arid monthly discharges, in liters per second, of Barit River near Santiago, Iriga, Camarines Sur, for the year 1921 
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Note. — Discharsre determined from well-defined rating curve below 41,000 second-liters, applicable from January 11, 1921, to January 7, 1922. 



Daily and monthly discharges, in liters per second, of Barit River near Santiago, Iriga, Camarines Sur, for the year 1922 
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■Discfa&rge determined from well-defined ratine; curve bdow 24.000 second-liters, applicable from January 8 to December 31, 1922. 
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CAMARINES SUR PROVINCE 
BATO ZAKB, BATO 

Location. — About 500 m. west from the end of the street leading to the 
church from the lake, of the town of Bato and at a place between the 
town of Bato and the outlet of the Bicol River. 

Records Available.— From August 13, 1910, to April 20, 1912. 

Gage. — Standard metric gage board vertically nailed to the inside of a 
box filled with rock, set into the bed of lake near shore line. 

Discharge Measurements.— None made being a lake station. 

Character op Shores. — Low shores, generally swampy and shallow. 

Extremes op Stage, — Maximum stage during period of observation, 3.48 
m. on December 30, 1910; minimum stage, 0.68 m. on April 20, 1912. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — To study the fluctuations of water level. 

Accuracy. — ^The datum utilized from September 13, 1911, does not seem 
to be in accord with the datum of the previous records. However, there 
are no data on hand whereby the seeming errors might be adjusted. 



Daily and monthly gage heights, in meters, of Bato Lake near Bato, Bate, Camarines Sur, for the year 1910 
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Daily and monthly gage heights, in meters, of Bato Lake near Bato, Bato, Camarines Sur, for the year 1911 
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GAMARINES SUR PROVINCE 
BIOOL BIVEE, KABVA 

Location.— About 500 m. downstream from an old bamboo bridge on the 
road to Santo Domingo about 6 km. from Nabua. 

Records Available. — From October 18, 1910, to February 17, 1912. 
Gage. — Standard metric gage horizontally set at left bank of river. 
Chain and weight used for measuring the water surface fluctuations. 
Discharge Measurements. — Made from boat at 200 m. above gage. 
Channel and Banks. — Channel only one at all stages; straight for 
about 200 m. above and several hundred meters below gaging section. 
Both banks wooded, high, yet subject to overflow. Stream bed sandy. 
Flow sluggish. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, 200,000 second-liters on July 15, 1911; minimum discharge, 10,200 
second-liters on January 7-8, 1912. 

Diversions.— N one. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Records beginning only from October 18, 1910 and ending 
February 17, 1912, utilized. The rest of data can not be warranted to be 
very reliable. 

Discharge measurements of Bicol River, near Santo Domingo, Nabua, 
Camarines Sur 




Gage 

Discharge 


Date 

Made by — 

height 

(meters) 

(second- 

liters) 

Remarks 

1910 





October 20. 

J 1. Quinn . 

3 31 

84 .710 


October 26, 

do 

2 81 

71,710 


October 26. 

do 

? 81 

72 ,070 


October 31 . 

do. 

2 46 

59 .740 


October 31 

do. 

2 45 

57 ,130 


November 4 

do. 

3 39 

104 ,403 


November 7 . . . 

do. 

3 29 

93 ,680 


November 18.. 

do 

3 09 

71 ,500 


December 2 

do 

3 39 

77 ,800 


December 2 

do 

3 39 

75 ,400 


1911 





January 7 . 

. do 

3.76 

95 ,920 


January 16 . 

do. 

3 16 

72 ,650 


January 28 . 

do. 

2.33 

54 ,220 


February 4 . 

C. 0. Brown 

2 00 

39,160 1 


February 7 . 

do. . 

1 84 

39,580 


February 13 . 

. do . 

1 70 

31 ,286 


February 16 

do 

1.76 

34 ,846 


February 20 

do 

2 00 

86 ,260 


March 1 . . 

do. 

2 48 

44 ,606 


March 6 

do j 

2 30 

43 ,800 


March 20 . 

do 

1.82 

37 ,243 


March 23 . 

do . . 

1.77 

33,462 


April 3 

... do. 

1 1.61 

80 ,480 


April 11. . . 

do, . . 

2.00 

40 ,330 


April 19 

...do 

1.90 

41 ,540 


April 26. . 

do 

1 88 

83,350 


May 9 

do. 

2.01 

43 ,810 


May 22 . 

do 

1 87 

47,330 


June 7 . 

do 

1 32 

24 ,760 


June 16 

do. 

1.18 

19,330 


July 6 ... 

do. 

3.73 

90,660 


August 5 . 

do 

3 42 

89,020 


August 17. . . 

do. . . 

2.84 

41 ,240 
66,180 


August 29 

..do. . 

2 69 
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Discharge measurements of Bicol River ^ near Santo Domingo ^ Nabua, 
Camarines Sur — Continued 


Date 

Made by — 



Gaffe 

height 

(meters) 

Discharge 

(second- 

liters) 

1911 


1.72 

32 ,720 
36 ,470 
21 ,150 

September 28 

do 

1.79 



1 26 

October 18 


1 27 

22 ,000 
14 ,450 



.77 

December 21 


74 

16 ,190 

1912 




January 8 

do 

63 

10 ,090 

January 13 

. . do 

66 

12,420 

January 23. 

do 

.76 

12 ,690 
14 ,600 

February 9 

do 

.66 

February 17 

do 

.69 

13 ,220 
10,810 
4,210 

February 24 

do 

89 

March 1 


.83 

March 9 

.do i 

,72 

3 ,430 

March 16. . . 

. . . .do 

.68 

2,840 

1 


1 



Remarks 



Daily and monthly discharges, in liters per second, of Bicol River near Santo Domingo, Nahua, Camarines Sur, 
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76.600 

74 .200 

72.200 

69.200 

67 .400 

65.600 
63,000 

62.700 

62.300 
62 ,700 

61.300 

59 .600 

65 .600 

69 .300 

76.200 
83 ,900 

91 .600 

84.500 

86.500 
112 ,400 
120 ,000 
118 ,000 

120 ,000 
59,600 
78,323 
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Note. — R ecords from September 1 to October 17 have not been included due to unreliability of discharges obtained. 



Daily and monthly dischargesy in liters per second, of Bicol River near Santo Domingo, Nabua, Camarines Sur, 

for the year 1911 
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notI« and monthly discharges, in liters per second, of Bicol River near Santo Domingo Nabua, Camarines Sur, 
” for the year 1912 
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CAHABINES SUR PROVINCE 
BUEI LAKE, BTJHI 

Location. — About 200 m. from right bank of the Barit River, the outlet 
of the lake. 

Records Available. — Prom August 15, 1910, to April 20, 1912. 

Gage. — Standard metric gage fastened vertically to a tree. 

Discharge Measurements.— N one made being a lake station. 

Character of Shores. — Very steep shores surrounded by mountains; 
covered with vegetation, trees, and hemp. 

Extremes op Stage. — Maximum stage during period of observation, 2.00 
m. on December 26, 1910; minimum stage, 0.36 m. on April 9-12, 1912. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — To study the fluctuations of water level. 

Accuracy. — There being no breaks in the record the heights shown seem 
reliable. 



Daily and monthly gage heights, in meters, of Buhi Lake near Buhi, CamnHnes Sur. for the year 1910 
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Daily and monthly gage heights, in meters, of Buhi Lake near Buhi, Camarines Sur, for the year 1912 
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CAMARINSSS SUB PROVINCE 
OOLABI B2Y£&« OOA 

Location. — ^About 500 m. from main street of Goa at the first bridge 
from Goa on the Goa-San Jose Road. 

Records Available. — From March 16, 1919, to December 31, 1922. Also 
from December 10, 1910, to April 20, 1912, inclusive, at the same location 
with breaks in the records from December 17, 1911, to January 31, 1912. 

Gage. — Made of two sections, the lower section is of an inclined type 
reading from 0 to 1.20 m. fastened to large stone in bored holes. The 
upper section is standard metric-gage board reading from 1.20 m. to 2.50 
m. fastened to a left abutment of bridge. 

Discharge Measurements. — Made by wading at low water; from bridge 
at high water. 

Channel and Banks. — Channel is straight for 10 m. above and below 
gaging section ; banks high and covered with bushes. At measuring section 
stream bed is composed of gravel and sand and, therefore, shifting. Uni- 
form flow can be obtained by cleaning bed of large boulders and placing 
low concrete control about 2 m. below gaging section. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 10,621 second-liters on December 23, 1910; minimum dis- 
charge, 6 second-liters on February 2, 1912. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Discharge for December 10, 1910, to April 20, 1912, and 
from March 16 to December 31, 1919, are determined from fairly well- 
defined curves. Discharge from January 1 to December 31, 1920, from 
poorly defined rating curve, from January 3, 1921, to December 31, 1922, 
from fairly well-defined rating curve. Gage readings for 1919-1920 rather 
doubtful; read twice daily. 


Discharge measurements of Colasi River ^ near Colasi Bridge, Goa, 
Camarines Sur 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1910 

J. 1. Quinn 

1 02 

600 

December 9 ... 

W. Demers 

1.02 

870 

1911 




January 2 

do 

1 11 

1 ,710 

January 2 


1 16 

1 ,620 

February 10 


1 01 

445 

March 13 

do 

1 07 

720 

April 12 

. . do 

1 05 

540 

April 13 

do 

76 

1 ,170 

June 2 


1 03 

600 

June 26 

. . .do 

1.00 

430 

August 26 


1 06 

810 ! 

1919 




April 8 

A. Fegarido 

.20 

160 

April 10 

do 

21 

180 

April 30 

I^y 8 

do 

.20 

160 

..do. 

.20 

170 

Juno 12 


.23 

210 

June 14. 

do 

.23 

200 


Remarks 


Noxa — Gage heights from April 8, 1919, referred to a different datum. 
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Discharge measurements of Colasi River, near Colasi Bridge, Goa, 
Camarines Sur — Continued 


Date 


1919 


August 8 

August 12 

September 9 

September 11 

October 16 

October 17 

November 12 

November 18 . . . . 
November 20. . 
December 4 . . . 

December 5 

December 6 

December 26 


1920 


January 2 ... . 
January 23.. . . 
February 11 . 
March 11 . . . • 

March 12 

April 16 

May 11 

May 12 

June 11 

July 24... . 

July 26 

August 9 

August 10 
August 19 . . 
August 25 . . 
September 8 . 
September 9. . 
September 20 . 
September 21. 

October 9 

October 26 . . 
November 9 . 
N ovember 24 . . 
December 7 . . . 
December 8 . . . 
December 25 . . 


1921 


January 10.. . 
January 27, . 
February 11 . 
February 24.. . 
March 15, . . 

March 28 

April 9 

April 25, . . . 

May 6 

June 20 

July 21 

August 16. 
September 26 . 
October 31. . 
November 18. . 
December 13 , . 
December 14 . . 
December 26 . . 


1922 


January 7., 


January 20.. . . 
February 17 , 

March 9 

March 27 

April 7 

April 22 

!^y 9 

May 18 

May 27 


Made by- 


do. , 
do. 
do. 
.do. 
.do 
.do. 
.do. 
do. 
.do 
do. 
.do. 
do. 
do. 


M. B. Canas 
. , . do. 

. do. 

. .do. 

. . . .do. , 

..do.. 

. . .do. . 

. . . do. . 
do. . 

M. B. Canas and O. Buc 
naventura. 

. ..do 

.do 

do 


. do. . 
.do. 
do, . 
do. . 
. .do. . 
. do. . 
. , do. . 
. .do 
. .do 
.do. . 
. do 
. .do. 

. . do 


do. 
do 
.do 
do. 
.do 
.do. 
do 
do 
.do, 
.do. 
do 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
, .do. 


O. Buenaventura and S 
Musa. 

O. Buenaventura 

. . . .do 

... .do 

. .do 

... .do 

.... do 

... .do 

. . .do 

... do 


Gage 

Discharge 

height 

(second- 

(meters) 

liters) 

.24 

240 

.48 

500 

.23 

200 

.25 

220 

.26 

260 

23 

200 

.26 

290 

.26 

320 

.44 

880 

.43 

430 

.60 

670 

.38 

380 

.32 

490 

33 

410 

.32 

360 

28 

340 

.26 

370 

.26 

280 

.22 

160 

29 

380 

.25 

170 

.22 

200 

.24 

240 

.23 

210 

21 

150 

.19 

107 

24 

166 

19 

118 

20 

116 

19 

107 

.24 

169 

.27 

220 

22 

141 

29 

248 

.26 

200 
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Remarks 
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Discharge measurements of Colasi River, near Colasi 
Camarines Sur — Continued 

Bridge, Goa^ 



Gage 

Discharge 


Date 

Made by — 

height 

(second' 

Remarks 



(meters) 

liters) 


1922 






do 

.28 

194 


July 12 

do 

.28 

187 




.36 

366 



. . . .do 

.28 

238 



do 

.28 

248 


August 30 

. .do 

.26 

210 



. . . .do 

.25 

236 


September 22 

do 

.34 

617 


September 23 

, .do 

.38 

771 


October 2 

do 

.35 

666 


October 14 

do 

.32 

403 


October 20 

. ..do 

.32 

417 


October 28. . 

.. .do 

.28 

291 


November 2 

do 

.30 

348 


November 18 

do 

.29 

288 


December 6 

do 

.45 

827 


December 16 . 

. do 

.35 

513 




Daily and monthly discharges, in liter 


286 



N'otb. — ^Daily discharges determined from fairly well-defined ratinar curves, applicable only for dischargres above 400 second-liters and below 1,600 
td-liters. Above and below these limits, values are estimated from extension of curve. 



Daily and monthly discharges, in liters per second, of Colasi River near Poblacion, Goa, Camarines Sur, for the year 1911 
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in liters per second, of Colasi River near Poblacion. Goa, Camarines Sur, for the year 1912 
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Note. — See footnote to daily discharge for 1910. 



Daily arid monthly discharges, in liters per second, of Colasi River near Colasi Bridge, Goa, Camarines Sur, for the year 1919 
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Daily and monthly discharges j in liters per second^ of Colasi River near Colasi Bridge^ Goa^ Camarines Sur, for the year 1920 
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Note. — Discharge for June, unreliable. 



Daily arid monthly discharges^ in liters per second of Colasi River near Colasi Bridge, Goa, Camamnes Sur, for the year 1921 
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269 

336 

February 

Ot-OsJ'tOOt-t-t-t-t-000'nl'sj<sJ«tOlOtCtCits)<sJ<10tD1DT}' 
i-iC-i-isfOOi-iC-t-t-t-t-i-' — i-<sl<Tr,-lOOoOOOOO'iJ<^sfOOOOOOi-t 
stccrrmsjfrfcOo.-cceoeC'ii'Ti'TticoeocoMciCiiWeccocoMNcico 

486 

286 

354 


^~^-0C<CCC>U^<0W(0C4Cl(000t-(D(0(0000000a0WC40100C4^t'OO 

ooxt<t-t-<0t'CO<0(OU3oov<ooo(e<o;o<o<oco(O;ou3u;usu;^'^sf-« 


t-c^ 


§e 

.igc 

S.SS 


-See footnote to daily discharge for 1921. 
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CAMARINBS SUR PROVINCE 
IKARIHAN BIVKR, OALABAKOA 

Location. — In the barrio Santa Cruz about 6 km. northeast of Calabanga 
and about 900 m. southeast of the Calabanga-Tinambac trail. 

Records Available. — From August 21, 1920, to December 31, 1922. 

Gage. — Vertical staff made from a .05 x .076 X 1.5 m. guijo, fastened 
on to a big tree at the left bank. It is painted white and graduated to 
read from 0 to 1.5 m. 

Discharge Measurements. — M ade by wading at section of gage. 

Channel and Banks. — Channel straight for about 70 m. above and 30 
m. below the station. Both banks high and steep and subject to overflow 
only at extreme high water stages. Stream bed full of gravel and small 
boulders and is rather shifting. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 29,760 second-liters on November 25, 1921; minimum dis- 
charge, 666 second-liters on October 10, 1920. 

Diversions. — One below the station. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge obtained from a fairly well-defined curve 
from 800 to 1,600 second-liters. Applicable up to October, 1921. Rating 
curves applicable throughout 1922, well-defined. Gage read twice daily. 

Discharge measurements of Inarihan River y near Santa CruZy Calabanga^ 

C amarines Sur 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1920 





July 2 

M. Canas and B. B. Bu- 


1 ,670 



chanan 




August 6 

B. B. Buchanan and O 


1 ,071 



Buenaventura 




August 21 

0 Buenaventura . 

19 

857 


September 7 

do. 

19 

817 


September 22 . . . 

do. 

27 

1 ,313 


October 25. 

do. 

.30 

1 ,645 


November 8 . 

do. 

27 

1 ,388 


November 23 . . 

do 

27 

1 ,388 


December 6 

do. 

43 

3 ,565 


December 24 

do. 

27 

1 ,378 


1921 





January 11 

. do. 

28 

1 ,434 


January 26 . 

.do. 

29 

1,528 


February 10 

.do 

31 

1 ,748 


February 23 . 

do 

41 

3 ,185 


March 14 . 

. do. 

80 

1,638 


March 26 

do. 

28 

1 ,466 


April 18. . 

. . do. . 

25 

1 ,262 


April 26. . 

do 

24 

1 ,142 


May 7 

.do. 

22 

994 


June 16 . 

. . . do 

26 

1 ,295 


June 17 

.do 

26 

1,295 


June 25 . . 

do. 

23 

1 ,051 


July 19 

.do. 

39 

2 ,755 


August 10 

. do. 

.25 

1 ,236 


August 18 . . 

do. . .. 

34 

2 ,103 


September 8 

. do. . . . 

.28 

1 ,491 

. . 

September 9 . . . . 

do 

.26 

1 ,305 


September 9 . . . . 

do 

27 

1 ,383 


September 24. ... 

.do 

.33 

1 ,949 


October 8 

. . do 

84 

2 ,025 


November 9... 

do 

64 

1 8 ,482 


November 23 

S. Musa 

.80 

13 ,176 


November 23 . ... 

. , do . I 

92 

17 ,764 


December 16 

0. Buenaventura . ... 

.65 

6 ,391 


December 27 

. . . . do 

.61 

6 ,402 
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Discharge measurements of Inarihan River, near Santa Cruz, Calabunga, 
Camarines Sur — Continued 


• 


Gage 

Discharge 


Date 

M ade by — 

height 

(second- 

Remarks 



(meters) 

liters) 


1922 





January 6 . . . 

S. Musa and 0. Buena- 

38 

2 ,715 



venture 




January 6 . 

do 

40 

3,070 


January 19.. 

0. Buenaventura 

.38 

2 ,699 


January 24 . 

do. 

36 

2 ,279 


February 7 . 

0. Buenaventura and S. 

40 

3,030 


February 16 . 

0. Buenaventura 

35 

2,320 


February 27 . 

do. 

31 

1 ,787 


March 10 

S. Musa and O. Buenr,- 

31 

2 ,087 



ventura 




March 11 . 

0. Buenaventura and S. 

.33 

1 ,898 



Mu.sa 




March 28 

0. Buenaventura 

29 

1,745 


April 18. . . . 

do. 

27 

1,392 


April 24 ... . . . . 

do 

.24 

1 ,203 


May 6 . 

do 

25 

1,276 


May 16 . 

' d<». 

26 

1 ,343 


May 16 . 

do. 

.25 

1 ,253 


May 26 . 

do. 

25 

1 ,338 


June 6 . . . 

W. Demers and 0 Buen i- 

1 25 

1 ,222 



ventura 




June 27 

0. Buenaventura 

24 

1,189 


July 17 

do. 

21 

1 ,009 


July 30 

do. 

22 

1 ,098 


August 8 . 

do 

26 

1 ,506 


August 24 

..do. . 

21 

1 ,344 


August 81.. 

do 

20 

1 ,196 


September 12 . . . 

do. 

.22 

1 ,241 


October 4 

do. . 

28 

1 ,639 


October 13 

do 

.26 

1,497 


October 19, . . 

do 

25 

1 ,420 


October 27 

do. 

26 

1 ,567 


November 4 

do. 

38 

2 ,750 


November 17 ... , 

do. . . 

28 

1,680 


December 4 

1 do. 

39 

2 ,992 


December 8 

do. ... 

.36 

3,027 


December 9 . 

do. 

38 

3 ,211 


December 15 . . 

do 

33 

2 ,824 




Daily and monthly dischargesy in liters per second, of Tnarihan River near Santa Cruz, Calabanga, Camarines Sur, 

for the year 1920 
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OCNTf'^ONM'^OOOOOOOOOOOOOOOtOTlteJOOOOOOOOOOOeoOWeOMOTCO 

ot-oooor^’^oooooooecN^t-oooooooeoweoeocc 

eO'^OOc<iuso>«oweocoociwec«co»oo;OTi<e<5«Meoe«c<JC5NMMCJC<l 

2,938 
1 ,233 
1 ,606 

1 

> 

o 

OOTt'OOOOOWOOOOOOOOOOOOOOOOOOOONMOOOOOOtrO-^fON • 
Oia>'«9'k005kat-c>oiflU5i-i»ooo30>o>ur5ot-t-040>ooecoi'^o>tr- • 
CO W to lo t- O CO en rH f-l o r>l ec eo CO CC lO CO Tl* Tjt CO M ec CC N 0? «0 CO ■<«« • 

3,798 

1,018 

1,577 

October 

OOO'^NNOOOOOtOOOOOtO’itO^OOtONO'^J'ntN^NNNTfOOO 
oc<'cO'>!}'Tfcoco5oootoocoooot-t>iOi-(t-ooJtotD^tD>«j<^'»j'Cineo 
-1 ,H to 05 to eo t- t- M r-l rH rH r-( rl ,H 

9,750 

666 

2,505 

September 

OOMOOOOOOOTfONWNNNNMNOOOONtOOON'^NOOMOO 
to t- 05 -H 05 ^ 05 t- 05 CO CO CO CO CO CO CO CO Oi 05 05 05 1- to €<5 CO CO -(I* 05 b- to • 

to T)I 00 O 00 O 00 t- 00 00 OO 00 <» 00 00 00 00 00 00 00 00 to O t- lO to O'! ^ 1 H 

H*-t iH y-4 r-l rl< to tfl t(5 ■»!< N r-< 

M ■<t05 

OOt-t-l 

b;t- Ir 

VO *-t 

1 

• O O O rf 00 00 00 00 

• ••©W(Mt>Or-.l0t0l005THl 

• OOt-t-t-COO»-ltOr-»t-t- 

• ^ t-» .H to to Tji N 1 

6,154 

720 

2 ,355 







June 



May 



April 



rO 

V 

& 



February 



January 



Day 


Ui 



sll 


He4e0'^t0t0C«0095Or-IC000^VO<Ob>0095OTHe4C0'*^ta<0b*00 05OT>( 
FHrHTHt-lr^r-t»HrHt-HHN9JNNNWeiNNNC0CC 




Daily and monthly discharges y in liters pet' second, of Inarihan River near Santa Cruz, Calabanga, Camarines Sur, 
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Daily and monthly discharges, in liters per second, of Inarihan River near Santa Cruz, Calabanga, Camarines Sur, 

for the year 1922 
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December 

xo'd'wwo©<jvCi<3>«<'«eokCko«ooo>At-t'<3«iHSvo»Ae4»'^ • 
^^eOWeCWMNNC^C^NNMNCOiO^I>^«0^eOC-«OU5t-^'^a> • 
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2,400 

4,698 

-S 

1 

o 

OqOCOOOOOOOOOQOOOOOOOOOOOOOOQO 
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Note- — See footnote to daily discharge for 1921. 
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OAMARINBS SUR PROVINCE 
LAOONOY EIVER, LAGONOY 

Location. — About 1 km. northeast of town of Lagonoy, and about 50 m. 
east of barrio trail from Lagonoy. This trail commences from the first 
street parallel to main street and runs in northwesterly direction from the 
town of Lagonoy. 

Records Available. — From March 11, 1919, to July 15, 1922. Gage- 
height records only from February 1 to April 20, 1912. 

Gage. — Standard metric gage board fastened vertically in two sections 
to a large tree on left bank of the river. 

Discharge Measurement. — Made by wading at section of gage. 

Channel and Banks. — Channel is straight for 35 m. above and below 
station. Right bank high and left bank low. Both covered with vegeta- 
tion. At measuring section stream bed composed of large gravel and 
boulders. Somewhat shifting. 

Extremes of Discharge. — M aximum discharge recorded during period 
of observation, 185,220 second-liters on November 25, 1921, estimated from 
extension of rating curve; minimum discharge, 2,420 second-liters scattered 
about in May and June, 1919. 

Diversion s. — N one. 

Regulation . — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharges from 1919 to October 16, 1920, determined 
from a poorly-defined curve; from October 17, 1920, to July 15, 1922, from 
well-defined rating curve. Gage read twice daily. 

Discharge measurements of Lagonoy River, near Lagonoy, Camarines Sur 


Day 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 





April 9 . 

A. Fegarido 

.29 

3 ,140 


April 10 

do. 

.32 

3,460 


May 1 

. do. , 

.26 

2,570 


May 2 

do 

.26 

2,520 


June 12. 

do. 

.30 

3,320 


June 13 . 

do 

28 

3,230 


August 9. . 

. do. . 

.61 

6 ,000 


August 11.. 

do 

43 

4,920 


September 10 ... , 

, do. 

36 

4,0.30 


September 11 ... 

A. Fegarido and M. B. 

60 

6,320 



Canas 




November 12. 

A. Fegarido 

.65 

6,730 


November 12.. 

do. 

70 

7,290 


November 13., 

do 

70 

7 ,290 


November21. . 

.do. 

.72 

7 ,780 


December 4 

do 

1.08 

13 ,010 


December 26 

do 

68 

6,620 


1920 





January 22.. 

M. B. Canas. 

.68 

6,670 


January 22 . 

.do. 

.64 

6,020 


February 11. 

do 

48 

6 ,100 


February 12 

do 

48 

6 ,090 


March 12. . 

do 

.49 

4,600 


April 15 . . . 

.do. 

.36 

2,310 


May 11 ... . 

.do, . 

36 

1 ,670 


May 12 

do. . . . 

.34 

1,690 


June 12 . 

. do. 

30 

1 ,260 


July 26 ... 

M. B. Canas and 0. Bue- 

.31 

1,840 



naventura . 




Augast 9 ... 

0. Buenaventura . . . 

.29 

2,414 


August 10 

, . , , do 

.81 

2,696 


August 19.. 

do 

.38 

2,847 
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Discharge measurements of Lagonoy River, near Lagonoy, Camarines 
Sur — Continued 


Date 

Made by — 

Gage 

height 

(meters’) 

Discharge 

(second- 

liters) 

Remarks 

1920 





AuRURt 26 . 

0. Buenaventura 

31 

2 ,446 


September 8 . . . 

. do 

30 

2 ,458 


September 9 

do 

31 

2 ,570 


September 20 

do 

46 

4,260 


September 21 

do 

44 

4 ,097 


October 9. 

do 

.49 

6,067 


October 26 

do 

.59 

7,024 


November 9 . 

do 

.61 

7,460 


November 24 . 

do. 

.67 

6 ,646 


December 7 , . 

.do 

.82 

15,340 


December 8 

do 

.82 

15,589 


December 25 

. do 

.65 

7,804 

. 

1921 





January 10 . 

do 

59 

6,976 


January 28 . 

do 

64 

5,402 


February 12 

do 

62 

7 ,335 


February 25. . . 

do. 

92 

14 ,202 


March 15 

do. 

84 

12,363 


March 28 

do 

68 

8,955 


April 9 . . 

do 

67 

8,591 


April 25.. . 

do . . 

.66 

8 ,227 


May 6 

do 

54 

B ,400 


June 21.. 

do 

42 

4 ,021 


July 22. 

do 

.44 

4,132 


August 17 

do 

42 

4 ,001 


September 26 

do 

68 

6,413 


Oc^ober 31 

do. 

90 

15,222 


November 19 

do 

74 

11 ,607 


December 13 

do 

69 

10,213 


December 26 

do 

1 90 

71 ,368 


1922 





January 7. . 

0. Buenaventura and S. 

1 10 

33 ,745 



Musa. 




January 21 . 

0. Buenaventura 

.70 

10 ,783 


February 17 . 

do 

49 

4,690 


March 9 

.do 

44 

4,895 


March 27 . 

do 

56 

6,624 


April 7 . . 

do 

43 

4,931 


April 22 . . . 

do 

39 

4,493 


May 9 . 

do 

36 

3 ,832 


May 18 . 

do 

42 

4,030 


May 27. . 

do 

34 

3 ,290 


June 5 

0. Buenaventura and W. 

.60 

7,219 



Demers. 




June 26 . 

0. Buenaventura 

32 

3,892 


July 12 . 

do. 

36 

4,314 


__ 







Daily avd monthly discharges, in liters per second, of Lagonoy River near Lagonoy, Camamnes Sur, for the year 1919 
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Daily and monthly discharges^ in liters per second, of Lagonoy River near Lagonoy, Camarines Sur, for the year 1920 
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Daily and monthly discharges, in liters per second, of Lagonoy River near Lagonoy, C amarines Sur, for the year 1921 
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Note. — ^D ischarge determined from well-defined rating curves, applicable as follows: October 17, 1920, to November 2, 1921, good between 3.500 
and 20,000 second-liters; November 2, 1921, to July 15, 1922, good between 2,500 to 16,000 second-liters. 



Daily and monthly discharges^ in liters per second, of Lagonoy River near Lagonoy, Camarines Sur, for the year 1922 
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CAMARINES SUR PROVINCE 
UBMAKAK RIVER, SIPOOOT 

Location. — Just opposite Municipal Building of Sipocot. 

Records Available. — From January 12, 1921, to June 18, 1922. Also 
from January 11, to April 20, 1912, inclusive. 

Gage. — Standard metric gage board horizontally fastened to a tree on 
the right bank of the river. Chain was used to measure the height. 

Discharge Measurements. — Made by wading at section of gage. 

Channel and Banks. — Channel only one at all stages; straight for 
300 m. above and below the station. Both banks high, not subject to over- 
flow, rocky and wooded. Stream bed shifting, composed of gravel and 
rock. Flow swift. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 936,100 second-liters, on November 26, 1921; minimum, 
3,362 second-liters, on March 8, 1922. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharged determined from poorly defined rating 
curves. Gage read twice daily. 

Discharge measurements of Libmanan River^ near Poblacion, Sipocot, 
Camarines Stir 


Date 

1 

1 Made by — 

( 

Gage 

height 

tmeters) 

Discharge 

(second- 

liters) 

Remarks 

1912 





January 10 . 

W. Demers 

.78 

11,100 


March 28 

do 

70 

7,160 


1921 





February 19 

S. Musa 

78 

25 ,360 


April 3 

do. 

25 

23 ,660 


May 13 

do 

15 

6,051 


June 28 

. do. 

.18 

6,862 


August 2 

do 

12 

7,416 


October 3 

do 

31 

12 ,761 


October 3 

do 

.31 

14,712 


November 16 

do. 

76 

42 ,130 


December 17 . 

do 

1 48 

86 ,645 


1922 

i 

1 



February 15 

do 

.30 

16,783 


March 13 

O. Buenaventura and S. 
Musa . 

.97 

19,416 

18,999 


April 11.. . 

0. Buenaventura 

1.01 


April 12 

May 3. 

do 

.98 

18 ,038 


. do 

.80 

14 ,729 




Daily and monthly discharges, in liters per second, of Libmanan River near Poblacion, Sipocot, Camarines Sur, 

for the year 1912 
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Note. — N o record on days for which discharsre is not given. 



Daily and monthly discharges^ in liters per second, of Libmanan River near Poblacion, Sipocot, Carnarines Sur, 

for the year 1921 
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December 

90 ,360 
60 ,325 
41 ,840 
172 ,600 
313 ,600 
106 ,600 
69 ,900 
56 ,950 
50 ,980 
66 ,726 
45 ,040 
36 ,870 
38 ,730 
262 ,600 
201 ,850 
77,600 
93 ,300 

76.200 

81 .100 
169 ,600 
123 ,100 

69 .200 
96 ,850 

74 .100 
408 ,850 
340 ,850 
145 ,600 

98 ,350 
73 ,400 
56 ,950 
58,300 

408 ,850 
36 ,870 
117 ,978 

November 

60 ,326 
77 ,600 

279 ,950 

159 ,850 

222,860 

80,400 

113.100 
74 ,800 

154 .600 

456 ,100 

311 .350 

138 .100 
85 ,300 
68 ,975 
45 ,700 
42 ,470 
34 ,440 
26 ,660 

148 ,600 
42,470 
34 ,440 

724 .600 

334 ,600 

936 ,100 

182 .350 

114,850 

96 ,100 
80 ,400 

936 ,100 
26 ,660 
182 ,753 

October 

44 ,390 
22 ,030 

16 ,450 
22 ,600 

24 ,910 
14 ,710 
10 ,210 

6,810 

8 ,720 
*4 ,930 
22,030 
83 ,200 
26 ,660 

25 ,490 
70 ,600 

26 ,660 
18,100 
14 ,710 

17 ,550 
14 ,280 
13 ,760 
53 ,620 

253 ,600 
150 ,100 
96 ,850 
360 ,100 
231 ,100 
90 ,350 
48 ,340 
35 ,040 

360 ,100 

4 ,930 
60 ,930 

September 

30 ,840 
22 ,030 

13 ,760 
10 .210 
19,210 
18,100 
20 ,330 
32 ,640 
21 ,460 

14 ,280 
46 ,360 

398,350 
223,175 
307 ,600 
145 ,600 
83 ,200 
45 ,040 
22 ,030 
14,710 
26 ,660 
13 ,760 
24 ,910 
57,625 
35 ,650 
23,170 
39 ,970 
67 ,100 
47 ,780 
39 ,350 
147 ,750 

398 ,350 
10,210 
67 ,088 

August 

9,210 
10,710 
9,210 
9,210 
10 ,210 
9,210 
5,870 
5,400 
3,540 
17,550 
12,210 
8,240 
12,210 
13 ,240 
8,240 
19,770 
15 ,900 
8,240 
5,870 
9,210 

8 ,240 
5,870 
5,870 
10,710 
8,240 
8,240 
5,870 
5,870 
5,870 
30 ,240 
25 ,490 

30 ,240 
3,540 
10 ,444 

July 

9,210 

12,210 

18,650 

171,100 
56,950 
17,550 
13 ,760 
10,710 
8,240 
7,280 
7,280 
9,210 
10,210 
7,760 
5,870 
3,540 
3,540 
23,170 
18 ,650 
8,240 
13 ,760 
12,210 
13 ,240 
13 ,240 
10 ,710 
9,710 
9,210 
9,710 
7,280 
8,240 

171 ,100 
3,540 
17,681 

June 



May 



Apri 

21 ,460 
12,210 
12,210 
11 ,710 
10,210 
15.900 
27 .250 
21 ,460 
12 ,210 
5,870 
5,400 
6,340 
5,400 
5,400 
4,460 
4,460 
3,540 
4,930 
3,540 
3,540 
3,540 

3 ,540 
3,540 

.. 

27 ,250 
3,540 
9,049 

March 

55 .600 
33 .240 
*241 ,600 
49 ,000 
45,700 
39,350 
*281 ,350 
79 ,700 
55 ,600 

65 .725 
67 ,800 
45 ,700 
42 ,470 

271 ,600 
108 ,850 

86.725 
127 ,850 
202 ,600 
258 ,850 
217,100 
183 ,850 

69 ,200 
37 ,490 
30 ,240 
25 .490 
19,770 
21 ,460 
23,170 
27 ,250 
39 ,350 
27 ,250 

281 ,350 
19,770 
92 ,933 

February 

261 ,100 
120,100 
65,725 
63,700 
90,360 

105.100 
86 ,725 

127 ,600 

126.100 
42 ,470 
29,040 
33 ,240 

142 ,600 
49 ,000 
33 ,240 
21 ,460 
15,900 
17,550 
36,260 
187,600 
221 ,350 
240,100 
183 ,850 
83 ,200 
303 ,850 
286 ,360 
146 ,350 
86 ,725 

303 ,850 
15.900 
114,523 

January 

29 ,040 
20 ,890 
18,100 
15 ,350 
*150,100 
39,350 
31 ,440 

37 .490 
35 ,040 

25.490 
24 ,330 
29 ,040 

23 ,170 
17,550 
23,170 

24 ,330 
24 ,330 
47 ,780 
94 ,050 

138 ,850 

150,100 
15,350 
42 ,442 

Day 

; • : • : , ; ^ • ' . • : : : : ■ Ul 

. . : • . ' . . • : 4fia 

^ ,-1 rH .H pH « O'! M M N N N W N eo « 


-No record on days for which discharsre is not given. * Unreliable. 



Daily aiid monthly discharges, in liters per second, of Lihmanan River near Pohlacion, Sipocot, Camarines Sicr, 

for the year 1922 
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CAMAR1N£S SUR PROVINCE 
PAWILI RIVER, PILI 

Location. — About 18.5 km. from Naga. Right below the upstream side 
of steel bridge on the Naga-Iriga Road. 

Records Available. — Prom March 7, 1919, to December 31, 1922. Also 
from March 20, 1910, to April 20, 1912, inclusive at exactly the same loca- 
tion as the present station. 

Gage. — Consists of two sections; the lower section is standard metric 
gage board, 1 m. long, fastened vertically on the right and at the lower 
part of abutment of bridge; the other section is an inclined staff fastened 
on upstream end of same abutment and reads from 1 m. to 3.87 m. 

Discharge Measurements. — Made by wading at low water; from bridge 
at high water at section of gage. 

Channel and Banks. — Channel is straight for over 60 m. above gaging 
section. Channel below is also straight except that there is a large piece 
of debris of old bridge. Banks high, not subject to overflow and covered 
with “Santa Elena” trees. Measuring section will give good results at low 
water stage. Stream bed of solid hard adobe stone and rather rough. 
Flow fairly uniform. 

Extremes of Discharge. — Maximum discharge during period of ob- 
servation, 318,480 second-liters on November 22, 1910; minimum discharge, 
640 second-liters on March 25 and 26 and April 1, 1912. 

Diversion. — N one. 

Regulation.— -N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge from March 20, 1910, to April 20, 1912, 
determined from fairly well-defined curve and holds good between 4,000 
to 44,000 second-liters. Discharges from March 7, 1922, to December 31, 
1922, are determined from a well-defined curve and holds good between 
1,800 to 5,800 second-liters. Gage read twice daily. 

Discharge measurements of PawUi River, near Santo Domingo, Pili, 
Camarines Sur 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1910 





March 29 

J. I. Quinn 

1.06 

11,210 


April 7 . . 

.. ..do . 

.60 

2,890 


May 12 . . 

do 

61 

4,024 


June 28. . . 

do 

.64 

3,600 


July 10 

do 

.74 

6.893 


July 18. 

do 

.74 

6,890 


August 17 

do 

62 

2,480 



do 

62 

2 660 


September 2 . 

.do 

!76 

1 7,774 


September 6 . 

do 

.77 

7 ,312 


October 21 . . . ... 

H. V. Hall 

.72 

6 ,642 


October 21. 

.do ... 

.72 

6,880 


November 17. . 

J. I. Quinn ... 

.91 

9,900 


November 30. . . 

W. Demers. . 

.86 

7 ,070 


December 6. 

do 

1 66 

63 ,660 


1911 





J‘nno**^y 4 

, do. .... 

83 

8 100 


January 6 

do 

!94 

8|867 


Jftniinry I4 

(Jq 

77 

6 467 


January 26 

... .do 

!71 

4,100 


February 6 

. .do 

.60 

1 ,860 



Note.— G age heights from April 12, 1919, referred to a datum of different elevation. 
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Discharge measurements of Pawili River, near Santo Domingo, Pili, 
Camarines Sur — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 
(second - 
liters) 

Remarks 

1911 

February 14 

W. Demers ... . 

.87 

9,080 


February 17. . . 

.do 

1 08 

16 ,600 


March 2 

... do ... 

93 

9,072 


March 7 

.do. . . 

69 

6,575 


March 18. . 

. . do . 

.68 

4,435 


March 22 

. . . . do . . . 

.67 

3,697 


March 24 

. do . 

67 

8,364 


March 27. 

I. S. Lawrence . . 

.78 

6,433 


April 6 . . . . ... 

.do ... . . 

70 

3,950 




.70 

4,640 


April 27 . . 

May 10... 

do . 

.71 

3 ,700 


. . .do 

.75 

6,460 


May 24 

. ..do 

59 

3,840 


June 7 

do. 

.68 

4 ,420 


June 7 

.do. . , 

.61 

2,610 


July 7 . 

..do. 

.85 

6,870 


July 21 

do 

1 32 

9,860 


August 4 

. . do . .... 

.80 

8,050 


August 16 

. do . . . 

74 

4 ,300 


August 30 

do . 

80 

7,690 


September 16 . . 

do 

.64 

7,120 


September 18 

do 

88 

8,090 


September 27 . 

do 

77 

4,670 


October 12. . . . 

do 

.70 

4,010 


October 16 . . 

. . do . . 

71 

4,060 


December 12 

. do 

64 

3,770 


December 22 . 

do . 

.62 

2,900 


1912 





January 9 . 

,do. 

59 

2,550 


January 11 

• do. 

58 

2,020 


January 24 

do 

66 

2,320 


P'ebruary 10 

do 

52 

2,300 


February 16 

do 

56 

2,620 


February 23 ... 

do 

60 

2,800 


March 2. 

do. 

52 

2,280 


March 6 . . 

• do 

48 

1 ,950 


March 8 

. do 

53 

2 ,300 


March 18 . . . 

do 

55 

2 ,670 


March 30. . 

W. Demers .... 

50 

2 ,200 


April 4 . . 

... do 

53 

2 ,040 


1919 




1 

April 12 . 

A. Fegarido 

.40 

2 ,330 


April 28. . 

. do 

38 

2,120 


May 6 . . . 

do 

37 

2,010 


May 29 . . 

do 

39 

3 ,060 


June 10 

do 

60 

5,790 


June 18 

. do 

35 

1 ,830 


September 8 , 

A. Fegarido and M. Canas 

46 

2,450 


September 13 

. do . 

80 

8,190 


October 10 

do. ... 

.82 

6,530 


October 18 

do 

71 

6 ,950 


November 11.. .. 

. . do 

.72 

7,180 


November 14 . . 

.do. 

.75 

7,860 


November 19 . 

.do 

80 

7,240 


Decembers 

.do. . . 

.73 

8,110 


December 8 . 

.do. 

.76 

8,840 


1920 





January 20 

M. Canas 

.67 

6,220 


February 10 

.do. . . 

.56 

4,720 


February 13 . 

do 

.69 

6,770 


March 10 

do. 

41 

2,540 


March 13 . 

. do. 

42 

2,960 


April 14. , . 

do 

41 

2,460 


April 19 . ... 

May 10. . 

. .do 

.38 

1 ,940 


.do ... . .... 

.41 

2,680 


May 14 

do 

.41 

2,660 


June 10 

. . . do 

.42 

3 ,200 


June 16 

do 

.41 

3,280 


July 6 

do 

.80 

6,030 


July 27 

M. Canas and 0. Buena- 

.68 

6,480 


July 27 

* ventura. 

.60 

4,630 
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Discharge measurements of Pawili River ^ near Santo Domingo ^ Pili, 
Camarines Sur — Continued 


Date 


1920 

August 5 
August 11. 
August 18 
August 20. 
September 6 
September 10 . 
September 18 . . 
September 23 
October 8. 
October 14. 
October 23 
October 27 
November 6 
November 10 
November 22 . 
December 4 
December 10 
December 23 

1921 

January 8 
January 12 
January 25 
January 29 
February 9 
February 14 
February 22 . 
February 26 
March 12 
March 16. 

March 25 
March 29 
April 7 
Aprjl 23 
April 28 
May 5 
May 8 
June 15 
June 27 
July 14 
July 23 
August 9 
September 7 
September 15 
September 23 
October 7 
October 10 
November 8 
November 26 
December 7 
December 20 
December 28 


January 5 
January 9 
January 18 
January 23 
February 4 
February 14 
February 25 
February 27 
March 8 
March 26 
April 6 
April 15 . . 

April 25 
May 5 
May 10 
May 17 
May 25. 

June 24 

July 11. . . 

August 7 

August 22. . . 
August 29 . . . 


Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

0. Buenaventura 

.40 

2,481 

do. . . 

40 

2,110 

do 

.38 

1 ,915 

do . . ! 

.73 

8,101 

do 

58 

6,100 

do. 

.46 

3,021 

. .do. 

.43 

2,730 

do 

.75 

11 ,069 

do 

61 

6,398 

do 

1 50 

27 ,858 

do 

62 

6,626 

. do 

66 

5,456 

do 

78 

11 ,814 

do 

66 

5,432 

.do 

.50 

4,159 

do. 

.68 

8,442 

do 

.67 

7,702 

do 

54 

4 ,668 

do 

46 

3,012 

. . do 

.44 

2,739 

do 

42 

2,218 

do 

.45 

2,541 

do. 

.74 

10,333 

do 

.48 

3,688 

do 

81 

12 ,309 

do 

68 

8,348 

do 

63 

6,424 

. do 

.68 

8,330 

do 

.48 

2,862 

do. ' 

.46 

2,426 

do 

45 

2,641 

do ! 

40 

1 ,920 

do. 1 

.39 

1,772 

do 1 

39 

1 ,871 

do 

.38 

1,539 

do. 

42 

2,213 

do . 1 

41 

1 ,888 

do . , 1 

.45 

2,593 

do ! 

1 22 

26 ,664 

do 

1 39 

32 ,245 

. do j 

78 

11 ,416 

do 

89 

16,062 

do 

.82 

13 ,408 

do 1 

56 

5,004 

do 1 

.60 

6,206 

do j 

.72 

9 ,704 

I S. Musa ; 

3 70 

110,876 

! do ‘ 

1 12 

22 ,806 

i O. Buenaventura ! 

73 

9,863 

do ; 

84 

13,316 

i d i 

do 

.62 

6,598 

do. ' 

58 

6 ,683 

do 

.62 

6,790 

do. 

.56 

6,263 

do 

.53 

4,748 

. do. 

.44 

3,172 

do 

.44 

2,914 

do . . . I 

.46 

3,124 

do 1 

44 

2,866 

do 1 

.43 

2,587 

do j 

.42 

2,526 

. . do . 1 

.43 

2,244 

. do. ... i 

.42 

2,220 

do.. ! 

.45 

2,410 

do. ... . , 

.42 

2,171 

do. 

.42 

2 ,236 

do. 

.43 

3 ,072 

.do. . . ! 

.38 

2,131 

. . . .do. 

63 

5,984 

. ..do 

1.16 

23 ,141 

do. ... 

.56 

3,968 

... do 

.41 

2,166 


Remarks 
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Discharge measurements of Pawili River^ near Santo Domingo, Pili, 
Camarines Sur — Continued 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1922 

September 2 

0. Buenaventura 

.62 

3,553 


September 21 

do. 

74 

10 ,267 


October 8 . 

do. 

.66 

4,175 


October 12 

. . do 

.71 

9,614 


October 19. 

do. 

63 

3,866 

2,873 


October 26 . . 

. . .do 

44 


October 30 

do. 

58 

4,367 


November 3 . 

do 

47 

3,626 


November 16 

do 

.72 

9,377 


December 2 

... do . . 

.80 

12 ,447 


December 7 

do. 

.73 

9,926 


December 14 

do 

53 

4,148 




Daily and monthly discharges in liters per second, of Pawili River near Santo Domingo, Pili, Camarines Sur, for the year 1910 
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Note. Daily discharge determined from a fairly well-defined rating curve betwwn 2,000 to 44,000 second-liters. Applicable from March 20, 

cember 31, 1920. No records of gage heights on dates for which discharges are not given. 



Daily and monthly discharges in liters per second, of Pawili River near Santo Domingo, Pili, C amarines Sur, for the year 1911 
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Daily and monthly discharges in liters per secoyid, of Pawili River near Santo Domingo, Pili, Camarines Stir, for the year 1912 
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Daily and monthly discharges in liters per second, of Patoili River near Santo Domingo, Pili, Camarines Sur, for the year 1919 
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Daily and monthly discharges in liters per second, of Pawili River near Santo Domingo, Pili, Camarines Sur, for the year 1920 
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Daily and monthly discharges in liters per second, of Paivili River near Santo Domingo, Pili, C amarines Sur, for the year 19^1 
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Daily and monthly discharges in liters per second, of PawUi River near Santo Domingo, Pili, Camarines Sur, for the year 1922 
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CAMABINES SUR PROVINCE 
RAKOAS RIYER, GOA 

Location. — In the* barrio of Matacla, about 900 m. northwest from monu- 
ment of Km. 60 on the Tigaon-Goa road. 

Records Available. — From July 14, 1922, to December 31, 1922. 

Gage. — Standard metric-gage board vertically fastened to a big boulder 
on the right bank of the river. 

Discharge Measurement. — M ade by wading 1 m. below the gage. 

Channel and Banks. — One channel at all stages; straight for 30 m. 
above and 20 m. below the station. Bed of stream composed of large 
boulders and gravels. Right bank high and rocky; left bank low, con- 
taining boulders and covered with brushes. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 12,835 second-liters on December 27, 1922; minimum discharge, 250 
second-liters on October 24-26, 1922. 

Diversions. — Part of water diverted below the station to irrigate rice 
lands. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Records poor due to big boulders 
which affect discharge measurements. 


Discharge measurements of Rangas River, near Matacla, Goa, 
Camarines Sur 


Date 

Made by — 

Gage 

heignt 

(meters) 

Discharge 
(second - 
liters) 

Remarks 

1922 

July 14 

0, Buenaventura 

.28 

885 


July 19, 

do. 

28 

745 


July 20 

do. 

28 

852 


August 9 

. do 

29 

846 


August 28... . 

do. 

26 

722 


August 30 

do 

23 

564 


Septetrber 13 

. do. 

26 

726 


September 22. . . . 

do. 

32 

1 ,189 


September 23. 

do. ... 

27 

747 


October 2 

do. 

.30 

1 ,157 


October 14 . . . 

.do 

.26 

853 


October 20. . 

.. ..do. 

.24 

877 


October 28 

. . do 

.19 

670 


November 2 . 

do. 

.20 

743 


November 18 

do 

.24 

807 


December 5 

do, . 

38 

1 ,691 


December 16 

do 

30 

1,131 




Daily and monthly discharges, in liters per second, of Rangas River near Matacla, Goa, Camamnes Sur, for the year 1922 
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1,365 

2,041 
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1 ,136 
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3,188 

858 

1,628 
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March 
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Note.— G age heights not recorded on days for which discharge is not given. Discharge determined from poorly defined rating curve. 
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CAMARINSiS SUR PROVINCE 
WABAS BIYBB. BAAO 

Location. — About 33.7 km. from Nueva Caceres and 4.3 km. from Iriga 
on Nueva Caceres-Iriga Road, below concrete bridge. 

Records AvAiLABLE.--From November 26, 1919, to May 31, 1922. Also 
from March 20, 1910, to March 30, 1912, inclusive, at old station at exactly 
the same location as the present. 

Gage. — Standard metric-gage board of two sections attached vertically 
to abutment of bridge. 

Discharge Measurement. — Made from bridge at section of gage. 

Channel and Banks. — Channel is straight for 100 m. above and for 80 
m. below gaging station; right bank high, left bank low, and subject to 
overflow. At measuring section stream bed of sandy and gravelly texture; 
shifting at high water stage. 

Extremes op Discharge. — Maximum discharge during period of obser- 
vation, 44,180 second-liters on November 26, 1921; minimum discharge, 
66 second-liters on May 17, 1910. 

Diversions. — Dam below the station affecting flow. 

Regulation . — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge estimated from a fairly well-defined curve 
between 500 to 2,500 second-liters, applicable from March 20, 1910, to 
March 30, 1912. Daily discharge from November 26 to December 31, 1920, 
determined from a well-defined curve from 760 to 1,410 second-liters. 
Discharges for 1921 and 1922 determined from fairly well-defined rating 
curves. Gage read twice daily. 

Discharge measurements of Waras River, near San Juan, Baao, 
Camarines Sur 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- Remarks 

liters) 

1910 




March 18. . . . 

J. 1. Quinn .... 

.G.'S 

2,320 

April 7 


.39 

2,000 

May 11 


.34 

2,080 

June 28 

do 

.33 

2,360 



.46 

2 ,980 

September 3 

.... do 

.80 

'597 


... do 

.80 

677 

October 21 

H. V. Hall 

.68 

862 



1 05 

2 ,070 

November 5 


1 06 

2,010 

NnveTnber 16 

J. I. Quinn 

.99 

1 ,840 

November 16 

do 

1 00 

2,660 

November 19 

do 

.87 

1,240 

December 1 

do, 

.74 

1 ,560 

Denpmber 6 

.... do 

.88 

3,810 

DpcpmVipr 22 

. ..do 

1 07 

9,700 

1911 




January 6 

W. Demers 

.69 

1,902 

January 14 


.67 

1,442 

January 26 


.62 

670 

February 6 

do 

.60 

360 

February 14 


.68 

1,103 

February 17 

... .do 

.82 

2,610 

March 2 


.75 

1,774 

March 7 


.66 

853 

March 18 


.63 

651 


Nom — Gase heights from July 81, 1919, referred to a datum of different elevation. Gage 
heights and measurement affected by dam since July 6, 1920. 


199606 21 
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Discharge measurements of Waras River, near San Juan, Baao, 
Camarines Sur — Continued 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1911 





March 22 

W. Demers 

63 

612 


March 24 

do. 

61 

463 




60 

410 


April 10. . . ... 

. do 

84 

2,880 


April 21. 

do. . . 

.70 

460 


April 26. . . . 

May 9. . . 

do. 

71 

450 


do 

73 

650 


May 23.. 

do 

72 

550 


June 7 

do. 

.67 

350 


July 7 . . . 

.do 

.77 

1,050 


July 20 

do . 

84 

2,340 


August 4 . 

do. 

.76 

830 


1919 





July 31 

A. Fegarido 

32 

1 ,820 


December 9 . 

A. Fegarido and M. Ca- 
nas 

76 

1 ,.300 


December 23 

do. 

.73 

1 ,580 


1920 





January 19 . . 

M. B. Canas 

72 

1 ,410 


February 9 . 

. . do. . . 

60 

1,240 


March 10 

do . 

66 

970 


March 15.. . . 

do. 

64 

890 


April 13. . . 

do. 

53 

960 


April 20 

May 8 , 

do. ... . . 

.54 

960 


do. 

47 

760 


May 15 . 

do. 

60 

830 


June 9 . 

.do 

58 

1 ,270 


June 16. . 1 

do 

48 

1,130 


December 26 

0 Buenaventura . . 

1 29 

393 


1921 





January 13 . 

do 

1 11 

424 


January 13 . . 

do. 

l.ll 

422 


January 24. , , . 

do. 

1 10 

344 


February 8 . 

.do. 

60 

63 

Unreliable measure- 

March 11 . . . 

do 

92 

3,038 

ment 

March 17 

do. 

72 

947 


March 24 

do. . 

68 

697 


March 29 

do 

.65 

594 


April 23 . . . 

do. . 


353 


July 12 

do. 

87 

2,051 


July 25 

. . do. 

.78 

442 


August 8 

do. 

.86 

1 ,060 


August 19. , 

do 

66 

193 


September 12. . . 

do. 

1.07 

6,336 


December 20 . . 

do. 

1 49 

10 ,358 


December 28 

.do. 

1 44 

8,625 


1922 





January 5 . . . 

do. 

1 28 

6,283 


January 10 

do. . 

1 34 

7,007 


January 17 

do. , 

1 38 

6,033 


January 25 

. . do 

1 22 

5,039 


February 24 . . 

do. ... 

.96 

683 


April 6 

do 

76 

334 






Daily and monthly discharges, in liters per second, of Waras River near San Juan, Baao, Camarines Sur, for the year 1910 
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unreliable. 



Daily and monthly discharges, in liters yer second, of War as River near San Juan, Baao, Camarines Sur, for the year 1911 
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October 
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12 ,710 
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16 ,450 
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>«t ^ i-< to CO C- M to © ec © 04 t- ot t- r-t CO to eo tH t- to VO t- r-t • 
©oceo©eooco-<>*p“t-t-*«i'tO'^t-oo©©oocotO(F-iooMt-to©co«o • 

2b ,490 
8,943 
14 ,026 

: 

August 

M,-(tO00t0te00<£>«0Ot-00O»-tMr-4O00OOr-lOr-tr-l00e0C0t0e0'^© 

N<COOMNtOCON©tOOOcOtOt-tOMOOtOt->vON'>f^eO-^©OiOtOCO 

WOOOt-SO<OtOtOiO'«l*TriO,-ltO©tO<Jlr-4C^cOtO©COeOr-l©T-IO-<t01IO 

r-tT-i N0000©r-l'e'c00©00© 00 00 00t-t-t0 

14 ,250 
467 
6,385 

July 

0«£>lOOJt-'^Or"t«0,-iOt-OOOr-t-t»-tOOOOtO'^OOOJOJNOtOOItO 

t-Or-iCO©lr-00©©NN©tOlOtOeO©r-(tDD3NOOt-tOOCJOOO©C<IM 

U3 O CO © t- to •O'CO t-M©tO too to t- t-OJOJe^OOt-vOCONCOtOcONtO 

tOOOCOMr-lr-(r-(t-4,-<tOMrHOOOOttt-'Tl»COCOCiejr-tT-lT-tr-t»-lr-(rHr-(>-<(H 
tH r-tt-^co 

ON© 

lONN 

O^N^rH 

Hl'rHJO 

CO 

June 

ooooooQocio<-otOQOxtoooooooeoGOcototOiHvotoaoooxooowotop *• 
OOOOOiOiOOOvOOOOtOOOtOtOOOtOOOOOtOOCOiOtO . 
t-t-c-t-t-wt-t^t-t-t-t-c-oot-t-t-ooooot-t-t-t-t-toi-tot-to 

901 

660 

735 

May 

U5»-li-t-^»HlOOC'J-<^tOf-t^>-ti-ti-tf-tfHtO»-tOJ>Hr'4,-ltOr-l,-li-^tOtOVO 

OOtOOtCOOoOTPOt-OtOOOOOOOOONOOOOOtOOOOO 

(XOOOOtO^f-tift-eoOOOOOOOOOOM'vfOOOOOOOOOXOO 

1,774 

805 

1 ,051 

April 

040JOOOOOO'e<0'e<0'^tOtOt-4r-tT-(»-«riT-(f-(tOCO»-tOOtOe4'HiHrHTHrH 
©©tOOtOOJOCOtOTroOO'^fOOOOtOOOtOtOOOO'^OOO'OOOO 
to to lO t- tc lO Tf to to 00 to CO © © © © O © OO 00 O to eo r-t © © O © 04 

CC|,-«r1r-t T-*CaT-lT-l rH 

2,844 

490 

1,014 

March 

tON,-irHiOtO©OOtO©T-tWOIOO>C«OJ©«W'^OOONt-tOrHOtO 

©Mtoootoototooio«)o©tcc<ito©iotooe<i©©©o©©pcooi 

tO^C'JO©Wt-t-tOtCtOt-©t-tOtOtOtOtOtOtOt-tO'^'>^-«l'CO©«^©tOtD ^ 

iH rH r-» r-t rH rH 

1,997 

490 

807 

February 

00'<1<00000©oO'-i'OOIrHtOCJHSiot-tOHf ■e'tO©OJ*OCtlNtOO • • • 
ION©© lO©OtOHf©Mas©OJC>«tO©tO^NC-0«»«frHC>J • • 
lOlOHf lOTf t-tOHlt'^iiNrrcONOO'tf ©t^COOC^rHOeCtOeO©Hf N • • • 

r-T-lrHrHtO«rH©N‘OtO'^NTHNCa«N • 

8,756 

444 

2,264 

January 

t-lON©NrHrHrHtONrH©tOtOOOroOOtOtO©tOWtOtOOOtOQOOOOO©© 
©©01tONOOtO©0©tOOtOOOOCONiOC4iON04tOC]UttOtOtOtO 
©^tO^N © N © © O to w^© ©©t-t-©t-tOtetOWtOtOtOtOtOtOtOtOtOtO 

rHrHrH rH rH rH rH 

. . 1 ,997 

558 
857 

Day 

I-* <M n ■<f to to t-' 00© o rHCiieo ^ wt- w © o rHoa m oo© d th 

rH rH rH rH rH rH rH rH rH rHN M 01 M e>« 0« N M N © 03 CO 


S 

>» 

I 


-Daily discharge determined from fairly well-defined curve from 600 to 2,000 second-liters, applicable throusdioat 



Daily and monthly discharges^ in liters per second^ of Waras River near San Jtian, BaaOy Camarines Sur, for the year 1912 
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DaUy and monthly discharges, in liters per second, of War as River near San Juan, Baao, Camarines Sur, for the year 1919 
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Note, — Daily discharge determined from a well-defined curve from 760 to 1,410 second-liters. No record on days for which discharge is not griven. 



Daily and monthly discharges^ in liters per second, of Waras River near San Juan, Baao, Camarines Sur, for the year 1920 
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December 



iH A eo 04 IH <-4 9) C- to A «H 00 r-4 CO t> t- 0> 00 UO O •-< O O fH r-4 1- 00 00 00 1-4 

T-404NHTHi-4C4e4Ni-lF4iHe4N04HOJOJi-4e4iHF-4i-4iHfHi-4r-(i-4»Hr4f-f 
• # 4 »# #«* #### ##»##4f4f#**# 

■ 

2,701 

1,301 

l,83u 

November 

1 ,167 

1 ,274 

1 ,523 
2,413 
1,581 
1,581 

1 ,785 

1 ,785 
2,093 

* 1 ,936 

* 1 ,816 

♦ 1 ,697 
♦1 ,639 

1,639 

1,785 

1,936 

♦ 1 ,936 

♦ 1 ,845 

♦ 1 ,785 

♦ 1 ,726 

♦ 1 ,726 
♦1,668 

♦ 1 ,610 

* 1 ,552 

* 1 ,523 

* 1 ,496 

* 1 ,467 
♦1 ,467 

* 1 ,467 
♦1,439 

2,413 

1 ,167 

1 ,675 

October 

iHC-eoeoeot-t-eoi-4At-AAcot-eo«AOAi-4U5ooeot-c-ooococ- 
4D05»-(i-4t-eOt»'HOOT(»»HOOOO‘OAu5AeOi-4eOOOA04ATj*^Ne4e4A«0 
00«Oe4e4COnl'04 04iHi-(FHAA00i-4^A55«D<OU3^COiHC4C4Ne4C4iHi-l | 

NOOeoeocoeoeoeoeococoeqojeouskOi-ti-d-iiHT-iFHrHT-irHiHr-ti-if-ir-ir-t 

5,453 

1 ,167 
2,457 

September 

t-u5cocOTHrHioinAcotOAWt-»-(eoo>koeoeot-»-4t-eoeoco«5eoA»o 
to 04 A A O 00 00 04 1- O -Tjit- 00 rH ICTOQ kO >0 A (M »0 »0 IH Tjt 1-4 141 00 • 

A A 00 00 t- CO 04 '»«' 00 10 Tji in Tji CO CO C4 04 C4 1- kO «5 0 0 C4 04 C4 IH © • 

C4e4e4e4e4e404e4e4e4e4NNC4C4C4C4MO4OIC4N(MCOe0C0C0COC0CO • 

■ 

3,245 

2,263 

2,689 

< 

cococoeoAt-t-t-«AAei5AinknioinAo5i>eoeo»-4AknknininAAt- 
t- t- 1- 1-4 ijk iH IH IH in 00 00 in X 04 04 04 04 1 -t t- 1- »n 04 00 04 04 00 -C 0 r>< in 
inxinri|'«^enM^«^04iHi-4^o^i-4^i-4^'-4iH^'-4^«^'4j|^^^kno4C4i>4*-4^rHe4^^^«^iH A^ 

C404040404C404C404C40404e4 04 04 0404 0404 04 C4 04 04 C4 04 04C404XW04 

3,309 

2,125 

2,389 

July 

At-r-IHb-rtT-t«rHt-AAt-i-»MXl>r4knW»MAkni-lt-t-t-inkn« 
coT4'0’'j<Xkn©AX'9'xxinxwxino4XiHi-(iH'9'X04ininino4 04A 
rJ'04MiHiHe4XXXAAAAXt-t-AOOC4C4C4iHOOAAAAAX 

r-IHHHHC4M0je4e4C404e4C4OJO4C4»W«WC0WCO«OJC4C4C4e40J 

3,661 

1 ,141 
2,701 

A 

xMC-t-fHiHt-rHA At-winiHAWini-ixininxinwinwrHininA • 
o6oo«'^Oi-4Xx«MAiHF4X04t-x©xt-i-iAOt-ke4inxinin« • 

i>t-©c4«'^'^‘nx<n©xx«xino40AXXA«0'^Ae4Xrt«4e • 

rHHi-(THTHF4iHiHi-(HHC4 04C4 04C4i-4rHi-4r-4C4C4 04 04 H iH i-l • 

•! 

2,925 

783 

1,780 

>» 

(4 

AAAAAAAAAAAXinXTHXAf-kinxt-i-IWkni-tXWXiHXA 
inininxinioinininininxMXxxxeoxAoeoxinxxxxxxin 
t-t>t-t-t-t-t-l>t>t-t-t-C-t“XC»t-00A iH^A OOAXOOt-C-t-OOAt- 

T-l 

1 ,193 
736 
841 

April 

iHTHinininminininrHiHiHt-iHiHAt-t-Axint-t-t-wxxAxeo • 
xxwkoinininioinwxwowxknowxxxoooxxxinxoo • 
XXXXXXXXXXXXAXXAA O^A^A AXXXt-C-t-t-l-t- • 

1,089 

759 

860 

March 

AAAAC5t-iHiniOinAAAAW«««t>t-iHi-4AAt-l>t-i-liHr-li-t 

xxxxcoAiHXxxininxinxxxxooxxininoooxxxx 

OOOOOOQAAAAAAAAAAAAAXXAAAAAXXXX 

iH iH tH iH 1-4 1-4 1-4 

1 ,089 
881 
959 

February 

1,167 

1,167 

1,141 

1,115 

1,115 

1,115 

1 ,115 
1,115 

1 ,089 

1 ,089 
1,089 
1,089 
1,089 
1,089 
1,552 
1,411 

1 ,274 
1,194 
1,167 

1 ,141 
1,115 
1,115 
1,089 

1 ,089 
1,089 
1,089 

1 ,141 
1,193 
1,089 

1,552 

1,089 

1,146 

January 

iHHt-iHC-XXi-IWininXWAiMOJO-C-f-lkOXiH^t-t-OMt-t-t-t- 

rHiH©i-4A©Ai-<00knin04XXXknXXi-lin04Ot-'4''4<04A©©4OX 

'4''4f<4l"iJ‘<n5DTl4TC«ci3W«WOXkniOxJ<Tji'^X«COC4C40404i-4iHi-ti-li-4 

r-tHiHi-lrHiHTHi-tiHr-lT-fr-<Wr-4i-4»-4iHi-4i-4i-4T-4i-4r-4iH»-4i-4iHrHi-4i-liH 

3 ,053 

1 ,167 
1,431 


rsi 


rH 04 CO O W 00 0) e 1-4 N eo '<«• kO (O 00 0> O r* CO ^ M OQ 0) O 

iHiHHf-IHi-4»H.-tf-t»-ie»NN©IC«Ne4C4e5NCOeO 



Daily and monthly discharges, in liters per second, of War as River near San Juan, Baao, C amarines Sur, for the year 1921 
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December 

OOOOOOaoOUiPOOOOOOOtOiOOOxOOOOOQOQO 

«-ioooc4iHoaAaoQOt>t>u3oo)ooQOooo)<HO)t-c-r-it-ob-t><ow 

M »-< W i-< »-♦ T-< r-( 

17,820 

6,000 

9,768 

November 

12,100 
12 ,780 
17,046 
14 ,700 
14 ,460 

12 .780 
11,880 
12 ,100 
12 ,650 
44,180 

21 .780 
16,770 

15 .200 
13,720 
12,100 
11,000 
10 ,790 
10,580 
10,160 
10 ,160 
10,580 

16 .240 

17.320 
17,046 
44,180 
20,220 

16.200 

13.240 

12 .320 
11,880 

'4t0*'40 
>414 1-1 1-1 

October 

OU300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000 
«DU3U3<0'<4<COMtfPQOCOaOkOOOOO'^kOaOkOeQOOQOOO-^MeO'<«M'^«00 
rHO»t-iHcoiHo»-(0<5-^»ot-oot-ej»o55i>o»r-i«<oeoo»-it-oeo*-(o 

OOOO 

■VOi-4 

(oeooo 

1-4 

o o> A o o 00 1- «o <0 00 o *-i Cl «o Cl o a> « 00 1> (0 (0 1> 00 1- b- w th 

*H I-t T-t TH T-< tH 

September 

OOOOOOkOOOOOOkAOOOOOiOUlkOkOOUlOOOOOO * 
<0 Cl 00 (O M ■«)< d 00 00 b- r-) 00 d O 00 O M M CO "e 01 00 00 o o o • 
tH lO <0 CO 00 t- 00 a 00 0» Oi b- Cl t- T-l eo 0> «S b- 0> C- b- 00 U9 Cl o • 

26,580 
5,360 
11 ,829 

oooau5u5;ooO'-tot-oi'>eoo’^ciciiHOO»o>oob-b-oo'HiH«o'^ci»H • 

tH 1-4 1-4 r-( >-t d i-< f-t 1-4 rH rH r-l 1-4 d *H lH fH • 

: 

August 

00040000400000040004000 404010400QOOOOOO 
ddd40dO<0Ob-'«C4dC0b-OO«0iH40Ob-b-b-t-40WF-4»-4eCe0Od 
eocoeocoeoeot-odi>V4-Hooo40t-4ocjd*HF-ii-ti-4i-iiHiHi-4-H^dp 

.Sf-4i-(^fH db- 

7,020 

110 

782 

July 

CO<Di-(04040o0004004040»000000404000000000Q 

Ob-iHOoeoooot>Ob-*-i<oooiHeob-eoeob-i-ti-t40«04040oob-od 

f-(i-4dcoooadOoooob-b-<040'4j4ri4i*'Fj4ici‘04ocot-o«>b-40T(‘coeo 

O CO d 1-1 1-4 i-( 

39 ,380 
176 
1,987 

June 

O 1-1 tH O O O O O O O 40 d O O O O O O O O O © d t- d O O eo CO T-l 
d<Odt-dddd»-4ooa40ob-b-ooeooooooooi-4to«ciooooo4»o-4 • 
i-4*-(eo»-4i-i-4i-ii-<-40oooOb-TCooOd04eo©«>o«cc«0 40koo»dd 1 

1 H CO d 1-4 1 H d CO 40 CO ^ ec 1 H 00 t- CO iH IH iH 1-1 

13 ,300 
120 
2,692 

May 

0400i-4<OCOCOOOOi-4'-40eOCOi-4i-40iHi-li-4CO<HiHCOCOb-iHCO(0(0 

ob-b-OiC4co<0'4j't>t-o«o^eoeoOiHb-iHi-ti-440i-4eo404COd®*'^'^ 

ifd-Hi-ti-^F-li-IrHiHfSlHiHiHi-IrHlHdi-ldddddddddeOi-liHlH 

406 

133 

205 

April 

OOO^OOOOOOOb-dOdOTf '(fceoOOdOb-OOdb-COOOiH . 
OOb-Tftb.U3Cie000 00Od<0O-440dO00l>b-CI000^00to00iH^-^ . 

'4«4i4l<CO»OOrHb-OdOOt-40COd«5COdiHCf>Wb*040’^eOdi-4i-4W40 • 

If O O to TJ4 ec CO CO CO CO d d d d -4 iH r-4 r-t -4 r-4 1-4 1-4 -4 r-4 

6,720 

376 

2,406 

March 

ciot-iH<ooiHOOooob-oob-iHeO''i''«J'3ddoot-oot-rt^©ob-b-^ 

3>i-4'^b-0'4fr-40t-4o»-4b-i-4oodcoeocoddOFH5g^d'^^oweooo 

o c- 40 CO V to ‘ON 00 CO -^00 b-4ooo>ajooooob-b-ot-«040'VT|4^'^Tii 

«5COi-4di-4 1 

d 

1 

26,610 

376 

1,680 

February 

2.285 

2,766 

1,467 

1,366 

1,220 

1,141 

1,115 

1,089 

1,141 

1,668 

2,477 

1,167 

1,089 

1,089 

1,141 

1,141 

1,089 

1,037 

1,011 

1,089 

1,906 

2,253 

1 ,785 
1,523 
2,861 
2,360 
768 
541 

2,861 

541 

1,484 

January 

00 00 40 o 05 CO 00 b- O t- « 1 H to 1 H 0> to 40 O to b- CO CO W CO CO « CO « eft O QO 
ddb-FHCOXdOOb-b-'^0'4f0400i-i40'^05b-b-b-^^t>t:-50eOJO 
eoeooo(0-<4*eocO'<c<40Tf404oeo40 40b-cr>oeod’-4 lo totototqtotoeo 05eo_ 

oeo o 

0 05 05 
01-4 05 

iHi-(i-4rH»-(r-4i-4i-4ddddddd»-l'HiHi-4i-4i-4ddNddddd^iH 

drHi-4 

Day 

; 


Hi 


''««-'“*‘-«»s3Ssssssaa§aasa88S8S§s 


Note. — ^Dischargre determined from fairly well-defined rating; curve, applicable from February 26 to July 3, 1921. Fair betwe^ 460 to 3,300 
second-liters. Accuracy of discharges for March 7 and July 4, quite doubtfuL 



Daily and monthly dischargeSy in liters per second, of Wara/s River near San Juan, Baao, Ca/marines Sur, for the year 1922 


829 





3 


a 


I!! 

Jb § 



CAPIZ PROVINCE 


ACLAN RIVER, MALINAO 

Location. — At 20 m. above the Aclan River Ferry of the Banga-Malinao 
Road. 

Records Available. — From September 1919, to December 31, 1922. 

Gage. — Inclined staff anchored to rocks at left bank of the river. 

Discharge Measurements. — Made from boat at 10 m. below the gage. 

Channel and Banks. — Channel only one at all stages; straight for 
over 300 m. above and below the station. Right bank low and subject to 
overflow; left bank over a meter high. Stream bed gravelly and shifting. 
Flow uniform at ordinary stage but at high, current swift. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 541,100 second-liters on May 22, 1922; minimum discharge, 
11,700 second-liters on May 31, 1920. 

D I VERSION s. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve 
from 30,000 to 90,000 second-liters. Applicable throughout the period of 
observation. Gage read twice daily. 

Discharge measurements of Aclan River, near Pohladon, Malinao, Capiz 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1919 

October 3 

C. Daquil . . 

1 39 

44 ,335 

October 26 . 

do 

3 22 

418,290 

November 10. . 

. , do 

2 40 

232 ,778 

December 15 . 

. . do 

1 54 

90,147 

1920 




January 10, 

. do 

1 78 

125,415 

March 12 

do. . 

1 16 

38 ,942 

April 15 . , . 

. do. . .... 

.90 

29 ,283 

May 14 . 

. do . . 

.78 

21 ,466 

June 18. . , 

R. Ylagan and T. M » n- 
doza 

C. Daquil ... 

.94 

33,161 

July 3 

1 06 

47 ,569 

August 18 

R. Ylagan . . . 

.96 

33 ,251 
92 ,298 

September 17. . 

T. Mendoza , j 

1.40 

September 19 

• 

1.79 

173 ,846 

1921 




November 17 

. .do 

1.86 

146 ,991 

November 18 

... do 

1.72 

69 ,800 

1922 




July 11 

S. Malapit 

2.40 

20 ,400 
14 ,164 

July 22 

... do .... 

2 34 

August 21 

. .do 

1.64 

6,820 

September 25 

. . .do 

1.75 

6,300 

September 80 

. . . do 

1.80 

7,784 

October 6 

H. I. Fernandez 

1.60 

66 ,821 

October 9 

. . . .do 

1.62 

67 ,644 
84 ,300 

November 18 

. . . do 

1 70 

November 20. 


1.76 

103 ,200 

December 28 

.... do 

2.13 

203,000 
126 .300 

December 29 

do 

1.88 

i 


1 


330 


Remarks 



Daily and monthly discharges^ in liters per second, of Aclan River near Santiago, Malinao, Capiz, for the year 1919 
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Daily and monthly discharges, in liters per second, of A clan River near Santiago, Malinao, Capiz, for the year 1920 
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December 

137 .400 
130 ,800 
166 ,100 
139 ,600 
146 ,200 

227 .600 
174 ,800 

160.600 
182 ,500 
144 ,000 
126 ,400 
124 ,200 
130 ,800 
201 ,200 
134 ,100 
159 ,400 
150 ,600 
161 ,700 
148 ,400 
130 ,800 

126.400 

116 .400 
102,200 

95 .700 

89 .700 
83 ,700 

172,600 
200 ,100 
145 ,100 

126.400 

115.400 

© tF © 

November 

sg§gg|i§s|g|i|gg|g||gi§s§gs§gs : 

447,600 
83,700 
166 ,193 

00(»N'^COCaNNi-'N»-t»-4«ei5ocON‘ONNrHNCOeO’^® • 

October 

137 .400 

119 .800 

136 .300 
127 ,500 

126 .400 
137 ,400 
150 ,600 
118 ,700 
116 ,500 
124 ,200 
104 ,400 

89.700 

82.700 
106 ,600 
238 ,600 
304 ,600 

227 .600 

161 .600 

108 .800 
107 ,700 

125 .300 
120 ,900 
126 ,400 

125 .300 
130 ,800 
113 ,200 

126 .300 
134 ,100 
131 ,900 
117 ,600 
109 ,900 

304,600 
82 ,700 
136 ,090 

September 

9999C9oooooqoooooooo©ooo9ooooo • 

OOOOOOOOOOOOOOOOOOO QOOOOOQOOOO • 

Tjte^rHr-t©00©0 • 

453 ,100 
75 ,700 
163 ,400 

w5<5i>"«i<w3'*noe4i-i^t-eo^eor-i^iiftt-o©©t-©t-e5MNM©eo 
t- © W t- «*s 05 05 04 00 1 - ea o» © 00 00 1 - 1 - CO Cl N CO '«i* « lo o> eo eo eo ec • 

CO CJ CJ r-l r-l >1 1 H r-l rH iH CO ec N tH i-l fH ■ 

August 

56 ,200 

61 .700 

48.100 
43 ,600 

39 .100 
36 ,400 

31 .000 

30.100 
23 ,800 

28 .300 
26,500 
27 ,400 

40 .000 

36 ,400 
27 ,400 

37 ,300 

31.000 

38 ,200 

39 .100 
77 ,700 

60.700 
73 ,700 

76.700 

55 .300 

49.000 
39 ,100 
50,800 
45 ,400 

64.700 

60.700 

79 .700 

79 ,700 
23 ,800 
45 ,971 

July 

54 ,400 
45 ,400 
36 ,400 

61 .700 
63 ,700 
75 ,700 
66 ,200 
50 ,800 
58 ,000 

51 .700 
146 ,200 
236 ,400 

255 .100 

195 ,700 

211 .100 
193 ,500 
127 ,500 

196 ,800 
189 ,100 
172 ,600 
236 ,400 
223 ,200 

207 .800 

185 .800 
188 ,000 
174 ,800 
163 ,800 
148 ,400 

94 ,700 
102 ,200 
83 ,700 

255 ,100 
36 ,400 
137 ,961 

June 
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Daily and monthly dischargeSy in liters per second, of Aclan River near Poblacion, Malhiao, Capiz, for the year 1921 


833 


OOOOOOOOPOOOOOOPOPOOOOOOOOOOOO 

pppppppppppppppppppppppppppppp • 

P b- ■^00 N M H 00 rt PP P kfi t- 

55S5?2SS£:SJ2??ri?2fc:' — 




8gSi:SS§§S3gS§SS§S2§ . 

woo»HHHH»-4tHHN«N'!rW'<j*eoww • 


ppp 

ppp 

PPr' 



PPW 

ppp 

»HNP5 

PC4P 

ooo t> 


PPPPPPPPPPPPPPPPOPPPPPPPPPPPPPP 

^pppppppppppppppppppppppppppppp 

st-t-b-t-t'Pt-t-t-t-NoaNt-eo^oop-'i'oo'iitt-ockOr-tooeist-poo 


ppp 

POP 


P'^Tl'l-(t^»-t*-(pTl‘PP(M 
pt-ppp«Ht'«--lp’^- -- _ 

1-1 r-( iH Tj' eo CO »H tH 


NPMCOPTj'Pt-PPOP'-^PPPP 

pt-pppcoppt-p^ec'^pppp 


POP 

POM 

ppt- 


OPPOPPPOOOPOPOOOOOPOPOPOPOOOOOO 

POPOPPOOOOPOOOOOOOOPPPPOOOOCOOO 

t-t-'r>'f-<i-ip«Pl-C-t-P0COO^i-'»00POPOPPe0PPc-t-t- 


OOt! 

©c o 

p t- 1- 


-4KtPWPPi-<»OOPt-PPiS'r)<p 

-4P5PPi-**-t«'^eopO'<i'’-'pppp 

»-(r-trHr-liHrHi-ICO«eO«SONNrH»HrH 


PPPPPOPPPPOPOPCPPPPPPPPPPPPPPO 

S PPPPPOPPPPOPOPPPPPPPPPPPPOPPP 
t-t-«oi-'t-eot-t'OOt-t---P t^t^P •> oo P 

^ 'fP'^eiPt-Mtr-OCOPWW 

D«'«'WP00O*^C-‘®WPt-P'-''^t-PPPPPP 
— ■ — ' iH fH H CO 00 rH iH 


ppt- 

p©« 

POP 


ppp 

POP 

PP0> 


Nopppopop©'+ppt-eopppi-ippwcieppp»^t-eopp 

pprfrtpTfprjpTC^pp'^-'i'ppPpeo^c-Pt-ppppppeO 


PPPOOPOPPOOPOOPPPOPPOPPPOPPPPO 

OOOOOOOOPOPOPOPPPPOOPPPPPPOPOP 

t-C-t-t-t-C-C-t-t'Ot-C-rHC-CJCOCO'i'PPt-t-t-t-t-t-C-t-OO 


PPOOPOOPPOPOOPPOPPPPPPPOPPOOOPO 

OPPPOOPPOOPPPOPPPPPPPPOPPPPOPPO 

Tj<pt-t-t-pc-c-c<ipo;p'^Pcopppp»-<t-t-pt-t-i-t-t-t>t-t- 


PO^ 

§ pp 

t- w 


OC-'^t'PPPrHPPPPPPt-PPCOlHt-PPPPPPOTj'TfTfi-HP 

ftTHPt-t.pPt-t'POOrtrHpsxpPpPWCOPt-PPPPt-t-P 

HtH THrHi-li-4tHrHrHi-tT-(C0NC0*»T-t 


t-t-Tl<PTi't-t-'*fb-PP'^'i'i-'Wt-PPi-'t-.NC0PPPPPO 

PNt-PPM'-^PPt-pp'^'OCJppt-rHcot-t-peeMopp 
CO c3 H rH H T-( f-H t-i i-( CO CO 05 W OT CO 00 


PP-O 

oot> 

PPOO 


Pr-<POpC-PPTl*C-C-COeOrHPCOPPi-tP-^eOWPr-CO'^OOPPOOOO 

rHriw^eoeoPccPMeooc^pkAPpPcoPPoooQCOi-iooeoPpeo 

i-( CO I"* CO CO rH iH H H CO l-t rO rO rO tH i-t i-l tH i-l tH rH CO CO 


Hi 


1-t CO eo 'O* to « O' eo P P eo eo ^ ^ p c* 00 p p 

fl H fH t-1 H H i-« H »-( H eo ( 



Daily and monthly discharges, in liters per second, of Aclan River near Poblacion, MaXinao, Capiz, for the year 1922 
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-No record on days for which discharge is not given. 
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OAPIZ PROVINCE 
MAMBUSAO BIVER, MAHBTTSAO 

Location. — About 4 km. southwest of the town of Mambusao and about 
250 m. south of the Mambusao-^ agnaya Road under construction. 

Records Available. — From June 15, 1919, to December 31, 1922. 

Gage. — Inclined staff of three sections anchored on left bank of river. 

Discharge Measurements. — Made by wading at low water; from boat 
at high water at section 50 m. above gage. 

Channel and Banks. — Channel straight for 300 m. above and 50 m. 
below the station. Right bank high and covered with vegetation; left bank 
lowout and slightly subject to overflow, also covered with vegetation. At 
measuring section, stream bed is composed of hard cemented sandstones and, 
therefore, not shifting. Flow uniform. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 425,220 second-liters on November 4, 1922. Minimum dis- 
charge, 450 second-liters on August 27, 1919. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from fairly well-defined curves. 
Gage read twice daily. Due to vegetal growth in channel, and occasional 
jamming of logs, some discharge measurements were considered in error. 

Discharge measurements of Mambusao River ^ near Tumulalud, 
MambusaOy Capiz 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 





July 18 . . 

C, Daquil. . , 

2 06 

142 ,167 

Unreliable measure- 





ment 

July 24 

.do . . 

1 88 

8 ,722 


August 29. 

.. .do . 

1.18 

796 


September 19 

.do. . . . 

2 44 

20 ,309 


September 19 

..do. . 

2.09 

11 ,799 


October 6 

do . . 

1 34 

1 ,657 


October 23 . . . 

do 

1 98 

8 ,556 


November 6.. 

. .do. .. 

2.52 

23 ,988 


December 18 

do. 

2 00 

9,841 


1920 





January 9 

. do . 

2 56 

28 ,355 


January 29. ... 

do. 

1 74 

4,648 


February 9 

..do.... 

1 64 

2,719 


March 8 

do 

1.68 

4,386 


April 19 

, .do. ... . . . 

1 35 

902 


May 17 

do . . . . . . . 

1.45 

2,257 


June 19 

T. Mendoza. ... 

1 48 

2,796 


July 6 

C. Daquil 

1.70 

4,979 


August 23 

R. P. llagan 

1 39 

2,006 


September 20 

T. Mendoza 

2.25 

14 ,630 


December 10 

... .do 

2 71 

26 ,061 


December 10 . . 

do 

2.52 

17 ,000 


1921 




February 11 

do 

1.68 

6,203 


March 23. 

do 

1.49 

6 ,173 


June 9 

do 

2.24 

7,460 


July 1 

. . . .do 

1.86 

6 ,439 


August 19 

. ..do 

1.48 

3,174 


September 27 

do 

1.62 

4,116 


October 26 

do 

2.33 

7,147 


November 28 


4.60 

42 ,122 
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Discharge measurements of Mamhusao River, near Tumtdalud, 
Mamhusao, Capiz — Continued 


Date 

Made by — 

Gage 

hei&t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1922 


2 20 

8,223 

3,400 




1.56 


February 27 

.do 

1.46 

8,141 


March 14. .... 

. . do 

1.69 

6,018 


April 10 

May S, 

.. .do 

. . . do 

1.46 

1.86 

3,169 

8,127 


May 14. . 

...do... 

1 35 

2,894 


June 14. . . 

.do 

1.80 

6,675 


June 14. . . . 

.do 

1.80 

6,907 


June 28. 

... do . 

2 82 

48,781 


Axigust 24. . 

. . . do . . 

1.74 

6,616 


September 29 

. do 

1 60 

4,881 


October 28. . 

.... do . 

2.23 

11,498 


November 16 

do. . 

2.78 

37 ,834 


December 16 . 

.do 

2.26 

19,427 




Daily and monthly discharges, in liters per second, of Mamhusao River near Tumulalzid, Mamhusao, Capiz, for the year 1919 
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Daily and monthly discharges^ in liters per second^ of Mamhusao River near Tumulalud, Mambusao^ Capiz, for the year 1920 
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DaAly and monthly discharges, in liters per second, of Mambusao River near Tumidalud, Mambusao, Capiz, for the year 1921 
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Daily and monthly discharges, in liters per second, of Mamhusao River near Tnmulalnd, Mamhusao, Capiz, for the year 1922 
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2- — Discharge determined from fairly well-defined rating curve, applicable from May 9 to December 31, 1922. Records fair between 2,700 and 



CAVITE PROVINCE 

BIftANG RIVER, CARMONA 


Location. — About 750 m. below junction of this river with Lantic creek 
at barrio Lantic and 2.22 km. south of Carmona. 

Records Available,— S eptember 13, 1919, to March 18, 1922. 

Gage. — Standard metric gage nailed in a vertical position to a post 
driven at right bank of river. 

Discharge Measurements.— Made by wading at 42.10 m. below gage. 
On April 30, 1921 a 3.048 m. sharp-crested weir with complete end con- 
tractions was constructed. 

Channel and Banks. — Channel is straight for about 300 m. above and 
below the station. Both banks rocky, high and wooded, not subject to 
overflow. At measuring section stream bed composed of gravel and fine 
sand and shifting during floods. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, 5,992 second-liters on August 15, 1922; minimum discharge, 30 
second-liters on May 10-13, 1920. 

Diversions. — Two above the station. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve 
from 40 to 190 second-liters. Applicable from September 13 to December 
31, 1920. Gage read twice daily. From April 30, 1921, to March, 1922, 
discharge determined by weir formula, Q=1838 (L — .2H) H% except on 
days when weir was overtopped, in which case discharge current meter 
rating table was applied. 

Discharge measurements of Bihang River, near Lantic, Carmona, Cavite 
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Discharge 
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liters) 

1919 

September 13 

J. S. Roxas 

62 

405 

September 13 

... .do 

.62 

636 

1920 




February 21. . 

. .do 

51 

74 

April 27 

J. Roxas and R. Pertierra 

.43 

41 

April 28 

... .do 

.43 

60 

April 28 

May 8 

. do 

.43 

62 

J. S. Roxa'S 

43 

40 

May 10 

. . .do 

.43 

51 

June 30 

....do 

.51 

194 

July 1 

. . .do 

.49 

161 

July 1 

...do 

61 

193 

July 2 

J. S. Roxa*r and 0. Bue- 

.46 

104 

July 3 

naventura. 

....do 

.48 

115 

Auguflt 28 

J. S. Roxa-j and A. Fega- 

.66 

301 

August 28 

September 9 

rido 

. .do..... 

.56 

302 

A. Fegarido and B. Ra- 

.61 

626 

September 24 

moe. 

B. Ramos. 

.76 

950 

September 25 

. . . . do 

.78 

886 
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Discharge measurements of Binang River, near Lantic, Carmona, 
Cavite — Continued 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





January 26 

Roxas and Castillo .... 

.60 

196 




.46 

69 


March 29 

J. S. Roxas 

.46 

93 


April 12 

. do 

.42 

69 


1922 





May 9 . 

do 

.76 

64 


June 16. . 

.do 

.70 

166 


July 4 

do. 

.71 

164 


October 21 

do 

.81 

186 


November 23 . 

. .do, . 

.82 

188 


November 24 

do 1 

i 

.31 

178 




Daily anud monthly dischargesy in liters per second, of Bvhang River near Lantic, Carmona, Cavite, for the year 1919 


343 


1 

340 

286 

238 

262 

238 

215 

215 

238 

238 

238 

215 

193 

172 

193 

193 

193 

172 

313 

428 

428 

428 

313 

215 

215 

215 

172 

132 

172 

151 

113 

113 

428 

113 

247 

u 

1 

% 

0 

% 

c4MNC]MMC4e4MCidmcoci3cccocos4e<seoe<5eommc]r-i<Hr-irikd . 

523 

151 

289 

October 


805 

132 

270 

September 


OMC4000»09OOft00t>-OU5.-t^N'-<e4 

• • • • OJ ei r-( ufS oo d 0> 0> O N 0> tH U5 lO eo us « 

rt U5 O W W ift -<1' -U' W rt N .-t f-H ,H ,H rH 

1 ,012 
132 
407 

August 




July 




June 



May 



April 



March 



February 



January 







Day 



Maximum ... 

Minimum 

Mean 


'’“''■““‘-““ssasssaassssasssssssss 




Daily and monthly discharges, in liters per second, of Binang River near Lantic, Carmona, Cavite, for the year 1920 
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Note. — D ischarge determined from fairly well-defined ratfng curve. Daily discharge for March, very unreliable. 



Daily and monthly dischargesy in liters per second y of Bihang River near Lantic, Carmona, Cavite^ for the year 1921 
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Daily and monthly discharges, in liters per second, of Binang River near Lantic, Carmona, Cavite, for the year 1922 
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Note. — ^Discharge determined by weir formula, Q = 1.838 (L — .2 H) H%. 
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CAVITE PROVINCE 
KAT ALEMAKO EIVEE, EAIC 

Location. — At Sixto Velasco’s dam, about 1.6 km. northeast of km. 6 
of the Naic-Indang Road, and about 1.6 km. below the junction of this 
river with Sahing Creek, 

Records Available.— From September 29, 1918, to March 31, 1922. 

Gage.-— S tandard gage board set vertically on wall at left abutment of 

dam. 

Discharge Measurements. — Made by a sharp-crested weir with end 
contractions, is set at about 4 m. below the gage, and by wading when weir 
was overtopped and after said weir was abandoned. 

Channel and Banks.— Both the right and left banks are rocky, about 
3 m. above ordinary water surface elevation. Stream bed at weir partly 
rocky and partly clayey. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, 37,404 second-liters, on July 29, 1919; minimum discharge, 84 
second-liters on December 20-22, 1918. 

Diversions. — Water diverted for operation of Mr. Velasco’s mill. 

Regulation. — By diversion above station. 

Utilization. — For power purposes. 

Accuracy. — From November, 1918, to March, 1919, discharge records 
largely estimated. During this period the mill is in operation and the 
greater part of the water is utilized. Gage read twice daily. 


Discharge measurements of Kay Alemang River, near Halang, Naie, Cavite 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1918 





September 28 

A. Diaz 

.61 

364 


October 28 ... 

.do 

.61 

364 


November 13 

. . .do 

.60 

354 


1919 





March 29 

J. Roxas 

1.06 

397 


March 30. . . 

do 

.93 

261 


April 16 

. . do. 

.96 

252 


1921 





July 13 .... 

do. 

1 49 

389 


August 29 

do. . ... 

1.40 

1,062 


August 30 

.do ... 

1 45 

1,214 


September 2 

. . .do 

1.56 

2,004 


October 29 


1.18 

238 


November 2. 

do. 

1 14 

209 


December 18 

1 .do. 

1 27 

298 


March 26.. . 

. . do. 

1 18 

270 


May 23 

do 

1 44 

1,060 


July 10 

. .do 

1.41 

872 


August 8 

1 do. . . 

1.34 

760 


August 12 

... do 

1.28 

608 


October 8 

. . do. 

1.37 

1,686 


October 9 

do. . 

1.37 

1,603 







Note.— Gage height from March 29, 1919, referred to a different datum. 





Daily and monthly disckarges, in liter's per second^ of Kay Alemang River near Sahing, Naic, Cavite, for the year 1919 
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ily and monthly dischargesy in liters per second, of Kay Alemang River near Sahing^ Naic^ Cavite, for the year 1920 
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Daily and monthly discharges, in liters per second, of Kay Alemang River near Saking, Naic, Cavite, for the year 1921 
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Daily and monthly discharges^ in liters per second, of Kay Alemang River near Sahing, Naic, Cavite, for the year 1922 
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Note. — S ee footnote to discharge table for 1921. 
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CAVITE PROVINCE 
LANTIO. OBEEK, OABMONA 

Location. — About 250 m. from the Gogo Dam and about 60 m. below the 
junction of Main Irrigation Canal with the Creek. 

Records Available. — From June 20, 1921, to March 31, 1922. 

Gage. — Metric gage board vertically fastened to a tree on the right bank 
of the river. 

Discharge Measurements. — Made by 3.048 m. sharp-crested weir with 
complete end contractions immediately below the gage. 

Channel and Banks. — Channel straight for 11 m. above the weir. Bed 
of river of adobe stone. Both banks high sloping gradually, of earthy 
texture and covered with vegetation. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 9,149 second-liters on August 6, 1921, which discharge is 
only roughly estimated; minimum discharge, 42 second-liters on August 
18-21, 1921. 

Diversions. — Part of the flow diverted above the station. 

Regulation. — Only by diversion. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read once daily. Records fair. 

199606 28 



Daily and monthly discharges, in liters per second, of Lantic Creek near Lantic, Carnwna, Cavite, for the year 1921 
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Note.— D ischarge determined by weir formula, Q = 1,838 (L. — .2H H%. 



Daily and monthly discharges^ in liters per second^ of Lantic Creek near Lantic, Carmona^ Cavite, for the year 1922 
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CAVITE PROVINCE 

XABAOONDOir BIVEB, GAY-ACLE, MABAOONDOK 

Location. — ^At sitio Cpy-acle about 1.76 km. southeast of the barrio of 
Mabaccao and about 2.5 km. above junction of Balaungan river with the 
Maragondon. 

Records Available. — From November 8, 1919, to December 31, 1922. 

Gage. — Standard metric gage board set vertically to rock on right bank 
of river. 

Discharge Measurements. — Made from temporary bridge 8 m. above 
gage. 

Channel and Banks. — Channel only one at all stages; straight for 100 
m. above and 130 m. below the gaging station. Banks rocky, steep and 
high, covered with trees, bamboos and vegetation and not subject to over- 
flow. Stream bed slightly, shifting, watershed precipitous, and a little 
rainfall causes immediate rise of water which subsides immediately after. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 2,188,000 second-liters on August 16, 1921; minimum 
discharge, 820 second-liters on May 31-June 2, 1924. 

Diversions. — One below the station. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from poorly defined curves. 
The station is a poor one. Gage read twice daily. Due to occasional 
jamming of logs and trees during rainy season and the irregularities of 
stream bed, good current meter measurements can hardly be made. 


Discharge measurements of Maragondon River near Mabaccao, 
Maragondon^ Cavite 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 

November 7. . . . 

J. S. Koxas. . 

1 46 

2,893 


November 8, . , . 

... . do. . . 

1.46 

8,169 


1920 





January 15 

do. . 

1 34 

1 ,927 


February 29 

.do.. 

2 40 

1 ,699 

1 ,693 




2.40 


April 30 

. do 

1 28 

1 ,496 


May 25 

do 

2.48 

9,316 


June 18 

. . .do 

1.83 

1,524 


June 18 . . 

.. .do 

1.33 

1 ,631 


August 25 . . . . 

. do 

1 57 

3,068 


October 25. ... 

. .. do 

1 43 

3 ,465 


October 26 . 

. .do 

1.44 

3 ,483 


November 24 

. . .do 

1.35 

! 2 ,326 


1921 





January 6 

. . . .do 

1.27 

1,811 


January 7 

do 

1.27 

1,833 


February 23 

... do 

2.25 

1 ,916 


March 24 

....do 

1.98 

1,217 


April 14 

do 

2.28 

1,240 


July 11 

do 

1.28 

2,097 


August 31 

. ..do 

1.96 

9,632 


Aii^tist. 81 , 

do 

1.98 

9 ,953 


August 81. 

..... do 

1 94 

9,485 


August 31 

do. 

1.94 

9,470 


September 1 


2.86 

17 ,182 


September 1 

do 

2.87 

17 ,902 



Note. — G age heighta on February 29 and March 1, 1920, were influenced by the dam. 
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Discharge measurements of Maragondon River, near Mabaccao, 
Maragondon, Cavite — Continued 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 

October 31 

J. S. Roxas 

1.28 

2,072 




1 30 

2 ,554 


December 21 

do 

1.36 

2,486 


1922 





March 26 

. . .do 

1.25 

1,604 


May 26 

. .do. 

1.39 

3 ,116 


July 12 

.. .do. 

1.78 

8,458 


August 11 

. .do 

1 78 

8,546 


August 11 

.... do . . ... 

1.78 

8,741 


October 7. 

do. 

1.60 

6,947 


December 2 

. . do . ... 

1.26 

3,449 


December 2 

.do ... 

1 26 

2,643 

. 



Daily and monthly discharges, in liters per second, of Maragondon River near Mabacao, Maragondon, Cavite, for the year 1919 
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Daily and Tnonthly discharges, in liters per second, of Maragondon River near Mabacao, Maragondon, Cavite, for the year 1921 
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Note. — ^Daily discharge from June 12, 1921, to March 31, 1922 com puted by formula Q = .105 H*.** 



Daily and monthly discharges, in liters per second, of Maragondon River near Mahcbcao, Maragondon, Cavite, for the year 1922 
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CAVITE PROVINCE 

MAKAOONDON BIVER, MABACCAO, MABAGONBON 

Location. — About 1 km. from junction of Maragondon-Magallanes 
Road with Paso Mabaccao trail which is about 16.8 km. southwest of Naic. 

Records Available. — From April 4, 1919, to December 31, 1922. 

Gage. — Standard metric-gage board anchored vertically to adobe rocks 
at the left bank of the river. 

Discharge Measurements. — Made by wading at section of gage. 

Channel and Banks. — Channel straight for 51 m. above and 31 m. 
below the station. Right bank high, steep, and rocky; left bank also high 
but is overflooded during high water. Stream bed sandy, gravelly, and 
slightly shifting. 

Extremes of Discharge. — Maximum discharge during period of ob- 
servation, 318,500 second-liters on November 11, 1921; minimum discharge, 
1,200 second-liters scattered about in May and June, 1921. 

Diversions. — One above the station, used for power purposes in the mill 
of Mr. Enrique Punsalan’s Hacienda. 

Regulation. — By diversion only. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve 
from 2,400 to 52,000 second-liters. Gage read twice daily. Low water 
measurements may be affected by the irregularities of stream bed. 

Discharge measurements of Maragondon River, near Mabaccao, 
Maragondon, Cavite 




Gage 

Discharge 

Date 

Made by — 

height 

(second- 


(meters) 

liters) 

1919 




April 4 

J. S. lloxa'? 

58 

2 ,660 

April 15 

do 

.61 

2,138 

June 21. 

do 

66 

3 ,961 

July 25 

do 

94 

8 ,863 

November 9 . 

do 

49 

6 ,398 

1920 




January 1 1 

.do 

.32 

3,321 

January 14 

do 

32 

3,406 

February 29 

do 

26 

2 ,875 

March 1 

.do 

23 

2 ,627 

April 30 , . 

.do 

21 

2,385 

April 30 

dr. 

.21 

2,217 

May 25 , . . 

do ... 

1 46 

26 ,650 

June 17. . , 

do . . . 

21 

2,046 

August 25 . 

J. Roxaa and A. Fega- 

.65 

6,883 


rido. 



October 26 

do 

47 

5,189 

November 24 

J Roxaa. . 

.38 

4 ,049 

1921 




January 7. . 

do 

.27 

2,636 

February 23. . 

. do 

16 

2,269 

March 24 . . 

.do. . 

.18 

1,913 

April 14 

.do. ... 

.11 

1 ,663 

July 12 

... do 

.17 

2,394 

August 31 

do 

1 12 

21 ,500 

September 1 . . . 

. . do. . 

1.34 

33 ,108 

September 1 . . . 

do . 

1 62 

34 ,881 

October 31 ... . 

.do. 

.29 

3,412 

November 1 . . . 

.do. ... 

.30 

3,485 

December 21 . . . . 

.do .... 

.37 

4,373 

1922 




March 26 . 

. . do. . . 

.14 

2,094 

May 24 

. . do 

.79 

12 ,264 

May 25 

... do 

.69 

7,114 

July 12 

do 

2.20 

52 ,841 

August 10 

do 

.91 

14 ,665 

October 7 

. . .do, 

.86 

13 ,834 

2^ .... 

. ..do 

.25 

4,078 


Remarks 




Daily arid monthly dischargeit in liters per second, of Maragondon River near Mabacao, Maragondon, Covite, 

for the year 1919 
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Daily and monthly discharges, in liters per second, of Maragondon River near fdahacao, Maragondon, Cavite, 

for the year 1920 
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Daily and monthly discharges, in liters per second, of Maragondon River near Mabaccao, Maragondon, Cavite, 

for the year 1921 
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Daily and monthly discharges, in liters per second, of Maragondon River near Mahaccao^ Maragondon, Cavite, 

for the year 1922 
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OAVrrE PROVINCE 
PATAY-NA-ZLAT OAKAL, CABMONA 

Location. — In the southwestern part of the town of Carmona and about 
1.4 km. from the municipal building. 

Records Available. — From June 18, 1921, to March 31, 1922. 

Gage. — A metric gage board placed on the right bank of the river. 

Discharge Meiasurements. — Made by .61 m. sharp-crested with complete 
end contractions at 2 m. below gage. 

Channel and Banks. — Channel straight for 10 m. above and 2 m. below 
the weir; channel immediately above the weir dug out to make velocity of 
approach practically nil; both banks low and of earthy texture. 

Extremes op Discharge. — Maximum discharge recorded during period 
of observation, 172 second-liters on November 29, 1921; water shut olf 
occasionally. 

Diversions. — Canal diverts part of flow of Carmona River. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Conditions at weir fairly good. Records fair for all stages. 



Daily and monthly discharges, in liters per second, of Patay-N a-Ilat Canal near Banked, Carmona, Cavite, 

for the year 1921 
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-Discharge determined by formula, Q == 1,838 (L — .2H) H%. 



Daily and monthly discharges, in liters per second, of Patay-N Or-Ilat Canal near Bankal, Carmona, Cavite, 

for the year 1922 
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CAVITE PROVINCE 
TATLOKG BALOH RIVEB, NAIO 

Location. — Near Timalan Railroad Station and General Aguinaldo’s 
Dam site, which is about 1.8 km. 542° 00' E of General Aguinaldo's house. 

Records Available. — From November 11, 1919, to March 19, 1922. 

Gage. — S tandard metric-gage board nailed vertically to Bulong tree on 
left bank of river. 

Discharge Measurements. — M ade by a sharp-crested weir at 1.20 m. 
below gage. 

Channel and Banks. — Channel straight for 24 m. above the weir then 
forming a big pond which eliminates velocity of approach. Banks high 
and subject to overflow only during extreme floods. Above weir stream 
bed of adobe stone, clay and dirt; below weir, of gravel. 

Extremes of Discharge. — The maximum discharge recorded during the 
period of observation, 123.1 second-liters on September 29, 1920, River was 
dry several times on the later part of March, 1922. 

Diversions. — General Aguinaldo’s Dam at 10.40 m. below. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Results fairly accurate, being measured and computed from 
mathematical formula. Gage read twice daily. Water higher than gage 
height .501 m. giving a discharge of 124.70 second-liters not recorded due 
to absence of gage for high water mark. 


Discharge measurements of Tatlong Baton River, near Naic, Cavite 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 





November 11 

J. S. Roxas 

.36 

6 


1922 





May 23 

.do 

.39 

69 


July 12. ... 

. do. . . 

.27 

18 


August 12. . . 

.do. 

.14 

31 




Daily and monthly dischargesy in liters per second, of Tatlong Baton River near Timalan, Naic, Cavite, for the year 1919 
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Daily and monthly discharges, in liters per secoTud, of Tatlong Baton River near Tinudan, Naic, Cavite, for the year 1921 
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Daily and monthly discharges, in liters per second, of Tatlong Baton River near Timalan, Naic, Cavite, for the year 1922 
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CAVITE PROVINCE 
ULAKO TUBIG BIVES, CABMONA 

Location. — In the southwestern part of the town of Carmona and 
about 1.3 km. from the municipal building. 

Records Available. — From June 17, 1921, to March 31, 1922. 

Gage. — Metric gage board vertically set on the left bank of the river. 

Discharge Measurements. — Made by .61 m. sharp-crested weir with 
complete end contractions, 2.75 m. below the gage and about h km. above 
the dam on the Ulang Tubig River. 

Channel and Banks. — Channel straight; natural pond formed above 
the weir. Bed of river of adobe stone. Both banks low and of adobe 
stone and steady earth. 

Extremes of Discharges. — Maximum discharge recorded during period 
of observation, 263 second-liters on November 11 and 26, 1921; water shut 
off sometimes. 

Diversions. — Water sometimes diverted to rice fields. 

Regulation. — None except by diversion. 

Utilization. — For irrigation purposes. 

Accuracy. — Conditions at weir fairly good. Records fair for all stages. 



DaxLy and monthly discharges, in liters per second, of Viang Tuhig River near Bankal, Carmona, Cavite, for the year 1921 
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-Discharge determined by weir formula, Q = 1,838 (L — .2 H) 



Daily and monthly discharges, in liters per second, of Viang Tubig River near Bankal, Carmona, Cavite, for the year 1922 
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CEBU PROVINCE 

MANANGA RIVEE, TALISAY 

Location. — About 4 km. northwest of Talisay and about 10 km. from* 
Cebu City on the Cebu-Toledo Road, 

Records Available. — From January 3, 1922, to December 31, 1922. 

Gage. — Standard metric board vertically fastened to a limestone rock 
on the right bank of the river. 

Discharge Measurements. — Made by wading. 

Channel and Banks. — One channel at all stages; straight for 100 m. 
above and 200 m. below the station. Bed of stream sandy and very shifting. 
Right bank steep and of limestone; left bank low, sloping. 

Extremes of Discharge. — Maximum discharge recorded during period 
of observation, 91,695 second-liters on May 21, 1922; minimum discharge, 
95 second-liters on May 3, 1922. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Gage read twice daily. Daily gage-height corrections ap- 
plied. Record good below 13,000 second-liters. 


Discharge measurements of Mananga River, near Tabanok, Talisay, Cebu 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1922 

January 3 

A. Baldonado and D. 

.66 

l,03v> 


January 13 

Mercado. 

A. Baldonado 

,68 

2,180 


February 3 

.... do 

.60 

990 


March 11 

do 

.60 

820 


March 21 

. . .do 

.68 

660 


April 22 

May 20 

. .do. . . 

.55 

336 


do 

.69 

786 


June 15 

.do 

.66 

1 ,131 


August 5 

do . . . . 

.66 

1 ,600 

1 840 


September 2 

do 

.58 


October 17 . . . 

....do 

.72 

3,014 


October 31 

... .do 

.68 

3,030 


November 29 

.do 

.66 

860 


December 16 

do 

.60 

1,090 
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Daily and monthly discharges, in liters per second, of Mananga River near Taborwk, TaUsay, Cebu, for the year 1922 
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CEBU PROVINCE 
MANTAYTTPAK BIYEB. BABILX 

Location. — About 3.6 km. southeast of Barili, and just above the Man- 
tayupan falls. The station can be reached by following a trail from the 
Government sanitarium near Bolocboloc spring. 

Records Available.— F rom May 11, 1921, to December 31, 1922. 

Gage. — Metric-gage board. 

Discharge Measurements. — Made by 2.45 m. sharp-crested weir with 
complete end contractions 2 m. below gage; and also by current meter. 

Channel and Banbs. — Channel forms a pond above the weir; both 
banks high and of limestone formation. 

Extremes op Discharge. — Maximum discharge recorded during period 
of observation, 3,270 second-liters on January 27 and May 24, 1922; mini^ 
mum discharge, 278 second-liters on May 11-16, 1921 and July 27-31, 1922. 
Maximum capacity of weir is 258 second-liters. 

Diversions. — ^N one. 

Regulation.— N one. 

Utilization. — For power. 

Accuracy. — C onditions at weir fairly good. 



Daily arid monthly discharges, in liters per second, of Mantayupan River near Barili, Cebu, for the year 1921 
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Daily and monthly discharges^ in liters per second^ of Mantayupan River near Barilij Cebu^ for the year 1922 
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COTABATO PROVINCE 

AWANG RIVER, AWANG 

Location. — About 100 m. south of Awang Farm School Dormitory, 8 km. 
southwest of Cotabato. 

Records Available. — From August 1, 1919, to November 25, 1922. 

Gage. — Vertical gage board braced to ^^Alim^^ tree on right bank of river. 

Discharge Measurements. — M ade by wading at 6.5 m. below gage. 

Channel and Banks. — Channel is straight for about 50 m. above and 
below the gaging station. Right bank loose and easily eroded; left bank 
low but of compact earth. At measuring section stream bed permanent 
but due to erosion of right bank the river channel is becoming wider. 

Extremes of Discharge. — Maximum discharge recorded during the 
period of observation, 73,264 second-liters on July 22, 1921; minimum 
discharge, 668 second-liters on September 3, 1921. 

DiVERSiONS.—None. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from poorly-defined curves. Ap- 
plicable from August 1, 1919 to December 31, 1922. Gage read twice daily. 

Discharge measurements of Awang River ^ near Awang Farm School, 
Axvang, Cotabato 




Gage 

Discharge 

Date 

Made by — 

height 

(second- Remarks 



(meters) 

liters) 

1919 




August 1 

A. Baldonado and D. 

1.01 

1 ,874 


Abenes. 



August 12. . . 

do 

.98 

1,696 . . . 

September 6 

...do. 

.97 

1 ,386 . . 

October 5. ... 

do. ... 

1 12 

3 ,712 

October 31 

D. Abenes 

.85 

3 ,282 

November 1 

. do. . 

81 

2 ,697 

December 3 . . 

. do. 

.82 

1 ,585 

1920 




January 3 

do. ... 

.83 

1 ,817 . . . 

February 11 

. . .do 

.80 

1 ,407 ... 

March 12 

.do. 

.81 

1,383 

April 26 . ... 

. . .do 

.81 

1 ,508 . . . 

May 27 

do. . 

.82 

1 ,467 . . 

June 24 

, . .do 

.93 

2 ,094 

Aug^ust 6. , 

, do. 

85 

1 ,616 

September 4 

do 

.83 

1,648 

October 4 

.do. . . . 

.80 

1 ,279 

October 6 

. .do 

.80 

1 ,270 

November 7 

.. .do 

.98 

2 ,229 

1921 




January 26 

. do 

1 03 

1 ,268 

February 3 

. .do 

1.02 

1,017 

March 3 

. . . dn, 

1.06 

1 ,917 

April 4 

do 

1.04 

1 ,622 

May 10 

... do 

1.00 

1,269 

June 24 

A. Baldonado 

1.07 

7 ,086 

August is 

P. Feliciano 

1.04 

1,977 

October 6 


1.16 

3,704 
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Discharge measurements of Awang River, near Awang Farm 
School, Awang, Cotabato — Continued 


Date 


1921 


Made by — 


Gage 

hei^t 

(meters) 


Discharge 

(second- 

liters) 


Remarks 


October 7. . 
December 8 
December 9 


P. Feliciano 

do 

.. .do 


1.20 

1.09 

1.08 


4,560 

2,287 

2,859 


1922 


January 26 

do 

January 27 

do 

January 28 

do 

February 3 


February 4 

do . y . 

February 6 


March 27 


March 28 


March 28 

P. Feliciano 

March 29 

S. Gonzales 

April 20 


April 21 

do 

April 28 

do 

April 29 

do 

May 28 


May 24 

do . . . 

May 29 


May 30 


June 21 

... do 

June 23 

do 

July 20 


July 21 

do . . 

August 2 

do 

August 3 

, do 

August 30 

. . . .do, ... 

August 31 


September 19 

. .do 

September 20 

do 

September 19 

.do 

September 30 

. . . .do 

October 16 

. . . do 

October 17 

.... do . . 

October 28 

. . . ^dn 

October 29 


November 17. . . 

. . do 

November 29 . . 

. .do. ... 

November 30 

. . .do . ... 

December 19 

....do 

December 20 .... 

.do. . 

December 27 

. ..do 

December 28 

. do 


1.06 

1.07 

1.07 

1.04 

1.04 

1.04 

1.03 

1.04 
1.04 
1.03 

1.03 

1.04 
1.04 

1.03 
1.07 

1.04 
1.03 

1.03 

1.07 

1.04 
1.06 
1 07 
1.06 
1.04 
1.03+ 
1.03 

1.03 + 

1.04 
1 07 
1.06 
1.06 

1.05 
1.03 
1.07+ 
1.09 
1.03 
1.03 

1.03 + , 

1.03— 

1.08 + 

1.04 


X 

1,743 

1.473 

1.495 
1,468 

1.465 

1.474 
1,701 
1,434 

1.466 
1,412 
1,476 
1,486 
1,888 

1.423 
1,438 

1.462 
1,923 
1,440 
1,453 
1,995 
1,876 
1,611 

1.496 
1 ,444 
1,431 

1.463 
1,999 
1,897 
1,869 
1,490 
1,463 
1,929 
1,909 
1,647 
1,810 
1,403 
1,407 

1.424 
1,606 



Daily arid monthly discharges^ in liters per second, of A tvang River near Awang Farm School, Awang, Cotohato, 

for the year 1919 
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December 


SiSSl 

November 

1.294 

1.294 
1,294 
1,294 
1,294 
1,294 

1.294 
1,224 
1,224 
1,364 
1,364 

1.294 

1.294 
1,294 
1,224 
1,224 
1,026 
1,026 
1,154 
1,154 
1,154 
1,294 

1 ,294 

1,364 

1,026 

1,246 

October 

vie^<0'Vie4<o(00oiooooooooo • ■ > 

eoo>NMo«Je4CJeooeN«ooooeoooooeoooo 

v|^N«o^o»o>oo3i5->eoooo'^'^^^NNN 

,-tT-tr^»-4ej'^(*OkOUSlOopOOOO 



28 ,280 
904 
10 ,553 

September 

v^'«(‘v«ov^^<o«o>^^'^'^0'^ooio»oooooo^ • 

A A 0> O O o O <0 O O e M N 0) d> kO kO A 0) ^ >a M 04 '4< to oo o 
04^04 04^0 0>0>0»00000>0>0> © ® ^54 O 04 t-H "^04 04 kO kO 

rH^,-tr^.-t^,-l.-t04 04C4 0404 0IOJ04t-^»-' 

2 ,425 
846 

1 ,409 

August 

19,600 
14 ,280 
7,604 
6,208 

1 .224 

1 ,580 

1 ,580 
1,364 
1,364 
1,740 
1,900 
1,434 
1,294 
1,294 

1 ,294 

1 ,090 
1,090 
1,154 

1 ,164 
1,294 

1 ,294 

1 ,294 

1 ,294 
1,434 

1.224 
1,224 
1,154 
1,294 
1,434 
1,294 
1,364 

19 ,600 
1,090 
2,705 

July 

^ o p o p v< o o o 00 o o o 01 «e V -ki* ^ V ^ 3 ^ o o o 

a)kA'0i00V0D0)00OQ0kOt5o<00kk5(0019>010]A9t0>k00ke0(0'^Qp 
01 kO t^O^OO 0^00 01 00 00 00 1H 01 rH 0» 0.00 « 

FH,H,HfH,HO*-tOeoo>eo^OkOoo^ »h «h ,m .- t ,-t *-i ,-i «h ,-4 O O 0> ! 

1-4 i-ic4 N 01^1^ 

©©© 

ss 

June 

<o«eTi'’^iifto<o<ooioi'^'^'4i'ko«o^^o«ooioi«eoi’<J"^^opv'-^ • 
M010>k001010101<0<0p00(0000)k00>01(0(001t0e0>j0k0010>9>01 ■ 

C O^Ol^rH 01 O^O^O o 01 d> 0> O O 

OleOr-ti-l^^ ^ r-* 

3,486 

904 

1,195 

May 

v'eiNoieioi-^v<D«D<©onD<D©<ooioioiNoi<e«Doipioi«oj2<o<e«; 
CPtD(D«0(0kAt0010101«01N©01O(&(e«(0M01t6P(00lU)NMM 
O O) 0> 0) 0) 0) 0> O O 9> 0> 0) (7> 0> 0^0^ ^ ^ ^ ^ a 

tH HI H HHH 

1,154 

904 

1,001 

April 

OOOOOOOOOOOOOOOOOOOOOOOO^CWWWeON • 
iv-'fri'vvkOioiokOkOkOkOTjiiOkOkov^ik^'Trv'TfTfTroioioKO^eo 

01 CO 01 01 01 rH CO i-" i-( 1-4 01 01 01 01 01 01 01 01 © O o © © 0> 

2,240 

962 

1,961 

CO 01 01 01 01 01 01 01 01 CO 01 01 01 CO 01 01 01 01 01 01 CO 01 01 01 IH <H Tl 

March 

000©p©©000©©©00k00>c0©©0©0©0000©0 

kOiOU}lOiCU3kOU3kOtOU3U3kOkOlO01C0C001'*t^V'<fkOkaiCkOkOkOkOi4< 

,Hi-4r1,-tr4^r-li-4r-4,-t,-l,-li..lr-I.HO)lOiJ<t-COCOOieOi-4’Hi-li-(i-tr-li-(CO 

COCOCOOIOIOIOICOOIOIOIOIOICOOIOIOICOCOOICOOIOIOIOIOIOICOOIOIOI 

2,925 

2,150 

2,229 

February 

kOOOOOOOOOOOOOOkOlAOOkOOkOOOOOOOOO < 

01 •xf Hi* •^r «ri< 0? eo eo Tf Tf lo ko CO 01 © CO 00 CO •41' 1# ko U5 lo ko u9 io • 

V 01 CO CO CO CO eo 03 05 01 01 *-• »- CO V xo © 00 ^ 01 CO 00 t-i r-4 H t. 4 r4 r4 

3,990 

2,150 

2,337 

01 01 01 01 01 CO 01 CO 01 CO Old 01 01 01 01 ©CO CO CO 01 01 01 01 01 CO CO 01 CO • ^ 

January 

OOOkOOOdOVOOOOOOOOOOOOOOOOkOOOOOO 

weoe5deo©kO©o©©«55e!5«rt©4i'4i'oi'0''0'xf4i<'xi'oidco«'xj"«j« 

o3«eO'4Ct-©kooo©©««©«w«©doi®ddeidd'V©«rtdd 

dddOioi©-e''kt©dddddddddddcooiddddddoidd| 

OOkO 
© V»P 

xedd 

Day 


Maximum. . . 

Minimum 

Mean 



4HdW4eu3(de>w©o«-4 0i©'VkOO»-w©di-ieim^u3©^©©b'H 
,H r4 «-( H *-4 «-4 XH 1-4 0) CO d d 01 d CO d d d © © 


Note. — G asre damaged darinc period of no record. 



Daily and monthly diachargesy in liters per secondy of Awang River near Poblaciony Awangy CotabatOy for the year 1921 
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December 
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eo oe 09 ko (0 eo 04 (0 CO eo o o o o 00 o o 00 00 00 (0 M c> <0 o o o TO 

0404 04 (0 00 04 CO CO 04 04 r-l H r-l ri 0> ^ Ok 0) CO b* d) t- t- TO t- U9 TO U9 <0 

04 04 C4 04 C4 04 TO 04 04 04 04 04 04 ©4 04 04 H .H 04 tH ^ f-t rH .-1 f-( 

©TOOO 

529$ 

eOTOO 

TO«H©4 

November 

TO04TOTO003t-TOe0TOTOTO00'^t-C©OTOTO04TO04C4e4TOTOTOTOe4 
2aie<®SrS®Sr5§'^©t-«et~W“04TOTOWTOOOW«TOTOTOTOCO • 
TO04TOm0»TO'«TOC0TOrHTOTOTO00OOTOe0e004e004^04TOTOC0e0e4 

O4O4O4O404eOeOC4C4C4COO404TOCO^^COO40404O4e404C4C4O4C4C4C4 • 

4,080 

2,232 

2,781 

October 

TOTOTO00TO0004t«t'OQ0TOTOTOTOTOTOTO0404 04TOTOTOTOe4e4 04TOTOO 
TOTOOTO<4't*04TO0)04b-TOTOTOTOTOTOTOTOTOTOTOTOTOTOe0TOC0TOTO04 
TO eo^i-<^<e iH 00 oo 

04e4e4^r<) €0 00 40 04 04 04 04 04 04 04 04 04 04 0104 04 04 04 04 04 04 04 04 00 

3,497 

822 

2,354 

1 

S' 

^TOOOOOTOON -OOeOTOTO^f O0000000040104000004000^000 
©tHTOO'«C<TOOOO •TOTO04'4<Ot-b-t~t-04TOTOI>b'04t''«i*0000004 • 
©t-TOTOOJt-TOOO •TOC^^'HOOOOOoOTOTOOOTOOOTOTOOOt-TOr-iOeTO 

*H y* i-^rH . H i-l f-l rH i-l TO TO ^ O M 

34 ,100 
668 

3 ,156 

<1 

t-t-OQt-t-t-t-Ob-t-t- b-OO«00«00t-e4C4OOt'»TOOOTO 
TOTOthTOTOTOTOTOOOTOTOTO • TO TO TO to to TOTOTOTOTOTO 00 TO b* TO 

00 00 <0 04^00^00 00 OO^TO 00 00 00 • 00 t;l> TO TO TO^<0_00 TO TO 09 O OO « t- 

1-1 t- TO »H fH »-( »H .H rH rH ' r-t i-l rH i-l i-( iH r-t 00 iH rH iH 04 

18 ,360 
716 
3.005 

July 

1 ,540 
2,340 

1 ,914 
2,340 

1 ,540 
1,540 

1 ,540 
3,412 
6,384 

1 ,540 

1 ,540 

2 ,836 

1 ,540 

1 ,540 

1 .540 
4,864 
4,864 
8,664 

54 ,264 
42 ,864 
39 ,264 
73 ,264 
10 ,630 

1 ,867 
2,102 

1 ,867 

1 ,867 

1 ,867 

1 ,867 

1 ,867 

1 ,867 

Or-t 

©•kl'TO 

©JTOi-H 

TOiHTO 

June 

aOe4TOTOTOTOOOTOOOTOOOOOOOOTOTOTOTOTOTOTOTOTOOOO©4'^04'^ 

,Hl-t tH H »-(Hi-(i-( C4 •-< to iH 

3,412 

686 

1,128 

May 

, 

^6 

686 

686 

1 686 
4,864 
836 
686 

1 ,018 
686 
686 

4,864 

686 

1,152 

April 

©OOOOOTOOieiOOOOOOOOOOOOOOOTOOOTOTOTOTOOOOOOOOOTOTO • 

toSiSStoTOTOTO^OO ©OOOTOkiSlSTOOoSo8o8TOOOOOOo3 • 

rH iH TH r>t tH r-l fH iH r-t iH iH »-( iH iH 1 -t i-< i-« rH 1 -k t-itHtHiH 

1 ,540 
836 
1,169 

March 

® ® 2 ® ® ^ ^ 5 ® 53 S3 5 ® 3 in 5 ® 5 3 ® 5 ® 2 5 5 

TO 0) TO ^ TO TO 0) TO TO TO TO TO TO TO ^ ^ TO ^ TO oi> TOTO ^ TO TO ^ TO iS 5> TO TO 
e4»HfHC4©4rHiHiHT-iC4»-<tHe4©4W«©4C4C4rHrHTOTOC4t-''-irH-HrHTOe^ 

3 ,412 
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2,143 

February 

OTOOOe4 00 00 00C4C4040000TOOOQO©400-«00'4<00-^'^ • • • 
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January 
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TOe4NMTOTOTONCiTOTOTOTOTOTOTOTO^i-‘-^t'<t'tTOTOifT)<-^TOTO'^ 
HTOC4e|TOTO04©4e4H'Hi-4i-iH©^©O^©,©^TOTOW.TOTOe4TOTOW9©4^TOTO 
Hr1i-4rHHr-tl-)i-IHHrHr-lrHfHr^r^r4r^T-ti-lrHC4i-lr-)i-lr-tiHr-|T-(r-li-) 

2,340 

1,018 

1 ,302 

Day 

1 : 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21. 

22 

23.. 

24 

26 

26. 

27. . . 

28 

29. . . . 

SO 

31 

Maximum . . . 

Minimum 

Mean 



dischargee, in liters per second, of Awang River near Pohlacion, Awang, Cotahato, for the year 1922 
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COTABATO PROVINCE 
XABAKAK BIVEE, KABAXAK 


Location. — On the Kabakan — Kidapauan trail, at about 70 m. south 
of the house of the manager of Rio Grande Rubber Estate, and about 200 
m. above the confluence of this river with the Pulangui River. 

Records Available.— From August 29, 1919, to August 7, 1921. 

Gage. — Inclined staff nailed and wired to wooden posts at left banks of 
river. 

Discharge Measurements. — Made by wading at section of gage. 

Channel and Banks,— Channel straight for 100 m, above and 200 m. 
below the gaging section. Right bank bare, subject to overflow; left 
bank thickly covered with “talahib^^ seldom overflooded and not much eroded. 
Stream bed shifting, being of fine sand. 

Extremes of Discharge. — Maximum discharge recorded during the 
period of observation, 158,950 second-liters on October 1, 1919; minimum 
discharge, 9,300 second-liters scattered about in March, April, and May, 
1920. 

Diversions.— N one. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve. 
The station is a poor one due to the effect of Pulangui River. Gage read 
twice daily. 


Discharge measurements of Kahacan River , near Rio Grande Rubber 
Estate^ Kabacan^ Cotabato 


Date 


1919 

August 30. . 

September 24 . . 
October 17. . 
November 26. . 
December 22 

1920 

January 31.. 
March 1 
April 4... 

May 8. . 

June 11 . . . 

July 16 
August 22 . 
September 16 . . 

October 12 

November 26. . 

1921 


January 19 . . 
February 21 . 
March 16 . . 
May 31 ... 


Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

A. Baldonado and D. 

1 20 

28,611 


Abenes. 




. .do 

1 61 

28 ,401 


do 

2 11 

49,967 


do. 

1 89 

38,198 


do 

1 38 

22 ,170 


D. Abenes. 

1 31 

18,774 


.do 

1 25 

17 ,826 


do 

1 32 

24 ,071 


do. 

1 47 

24,000 


.do. 

1 68 

21 ,227 


do. 

1 37 

22 ,588 


.do 

1 82 

23 ,640 


do. 

2 17 

69,641 


. do. . . 

3 82 

165,714 


do 

1 40 

24 ,614 


do. 

1 50 

28,212 


do. 

1 40 

23 ,966 


.do. 

2 83 

60 ,237 


do 

2 10 

43 ,793 




Daily and monthly discharges, in liters per second, of Kahakaai River near Rio Grande Rubber Estate, Kabakan, Cotabato, 

for the year 1919 
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Daily and monthly discharges^ in liters per second, of Kabakan River near Rio Grande Rubber Estate, Kabakan, Cotabato, 

for the year 1920 
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Daily amd monthly discharges, in liters per second, of Kabakan River near Rio Grande Rubber Estate, Kabakan, Cotabato, 

for the year 1921 
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COTABATO PROVINCE 


EATlNaAITAK BIVDB, BTTAL 

Location. — About 2 km. north of the Bual Farm School. On north side 
of trail leading from Bual to Libungan. 

Records AvAiLABLE.—From August 19, 1919, to August 10, 1921. 

Gage. — Gage board of lauan graduated every 2 cm. with nails fastened 
vertically to ‘*upak” tree at left bank of river. 

Discharge Measurements. — Made by wading at section of gage. 

Channel and Banks. — Channel only one at all stages; straight for 20 
m. above and 60 m. below gaging station. Both banks of soft earth, heavily 
covered with cogon grass, and subject to overflow. Inaccessible during 
floods. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, over 2,693 second-liters on May 20, 1921; minimum discharge, 8 
second-liters on February 9, 1921. 

Diversions. — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Exact flood height cannot be determined due to non-extension 
of gage. Daily discharge determined from a fairly well-defined curve 
from 46 to 220 second-liters. Gage read twice daily. 


Discharge measurements of Katingawan River, near Bual Farm School, 

Bual, Cotabato 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

1919 

August 19 . . 

A. Baldonado and D. 

80 

160 

September 30. . . . 

Abenes. 

... .do. 

1 08 

404 

October 27 

.do 

1 036 

891 

November 17.. 

.do 

92 

282 

December 27 

do 

80 

129 

1920 




January 21 , 

D. Abenes . 

88 

221 

February 23 . . 

do 

.99 

265 

March 25. 

. do . . 

.77 

123 

April 17... 

.do. 

.76 

88 

May 17.. . . 

. . do. 

67 

36 

June 14.. . . 

.do. 

.71 

67 

July 11 

do. 

84 

192 

August 9. . 

do 

69 

54 

September 25 — 

.do ... 

.92 

355 

October 21. . . 

. do 

1.26 

624 

November 22 

do. 

.82 

186 

December 9 . . . ■ 

do 

85 

217 

1921 




January 8 

.do 

.79 

108 

February 10 

March 24.. .. 

do 

1 24 

584 

.do. . . 

1 06 

421 

April 13 

. do. 

.78 

114 


Remarks 



Daily and monthly discharges, in liters per second, of Katingawan River near Bual Farm School, Bttol, Cotabato, 

for the year 1919 
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-Probable diecharse on September 12 and 13 is 2.880 second-li ters as adjusted from the curre for a ease heii^t of 3.00 as was supposed by the 



Daily and monthly discharges^ in liters per second^ of Katingawan River near BtuU Farm School, BvloL, Cotabato, 

for the year 1920 
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-No records of gage heights on days for which 



Daily and monthly discharges, in liters per second, of Katingawan River near Bual Farm School, Bual, Cotahato, 
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OOTABATO PROVINCE 
LIBUNGAN BIVEB, LIBUNGAN 

Location. — Directly on trail toward the river. Station is about 4 km. 
northeast of Katingawan River gaging station. 

Records Available. — From September 28, 1919, to July 16, 1921. 

Gage. — Inclined staffs set at the left bank of the river. 

Discharge Measurements. — Made from raft at ordinary water; by 
wading at low water. 

Channel and Banks. — Channel only one at all stages; straight for 100 
m. above and for 60 m. below the station. Right bank low subject to 
overflow, sandy and covered with **talahib;” left bank high and wooded. 
Stream bed sandy and very shifting. Flow uniform. 

Extremes of Discharge. — Maximum discharge during period of observa- 
tion, 219,910 second-liters on October 16, 1920; minimum discharge, 8,380 
second-liters on June 2, 1920. 

Diversions. — None. 

Regulation.— N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a well-defined curve from 
11,000 to 28,000 second-liters. Applicable throughout the period of ob- 
servation. Station is a good one. Gage read twice daily. 

Discharge measurements of Lihungan River, near Dual Farm School, 
Lihungan, Cotabato 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 

October 26. , 

A. Baldonado and D. 

3 25 

39 ,986 


October 27, . 

Abenes. 

.do 

3 075 

34 ,527 


November 18 . 

.do. 

3.035 

27 ,803 


December 28 ... 

1920 

January 22 


2 84 

22 ,447 


D. Abenes, . . . 

2.69 

14 ,121 


February 23 

March 26 

. . do. 

2.69 

14 ,601 


,do. 

2 44 

8,299 


May 16 

.do.. 

2.43 

8,187 


June 16 

.do .... 

2.84 

21,196 


July 10. 

do. 

2 62 

15,120 


July 2 . . . 

.do.. 

2.56 

12 ,083 


August 10 . . . . 

. do. 

2 42 

9,108 


August 27. . . 

. .do. . 

2.64 

12 ,831 


September 25. . . . 

.do . . 

2 87 

25,483 


October 20. . 

. . do ... 

3.91 

81 ,860 


November 22. . . . 

. . do. . . 

2 88 

24 ,706 


December 10 . . . | 

. do 

2 82 

19 ,669 


December 19 

do 

2 92 

25 ,525 


1921 





January 9 

. ..do. 

2.60 

12 ,869 


February 9 

, do. . . 

2.67 

11 ,907 


March 23 

. ..do 

3.38 

45 ,607 


April 14 

Nwy 12 

. . .do. 

2 80 

18,636 


. . do 

2.88 

24 ,906 
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37 ,670 
16,990 
22,654 

1 

O 

28,170 
32 ,670 
32 ,910 
31 ,660 

26 .190 
26 ,210 
27 ,610 
24,890 
22 ,980 
21 ,740 

19 .290 
17 ,790 

17.190 

16 .290 
31 ,660 
30 ,190 
28 ,170 
26,860 
27 ,510 

27 .610 
30 ,870 
24 ,890 
24,260 

23.290 

26.190 
26,190 
24,890 

23 .610 
25,860 
24 ,250 

oooo 

04«O« 

WrHN 

October 

88 .690 
33,590 
45 ,490 
28 ,500 

72 .690 
77 ,790 

46.610 
53 ,990 
30,190 
58 ,750 
54 ,670 
49,230 
45 ,490 
35,290 

29 .610 
42 ,090 
42 ,090 
30 ,870 
57 ,310 
45 ,150 
47 ,870 
39 ,370 
30 ,870 
31 ,210 
34,270 
34 ,610 
33 ,930 
34,950 
30 ,190 
48 ,890 
32 ,910 

77 ,790 
28 ,600 
42,482 

September 

59 ,090 
33 ,250 
69 ,630 

OOQ 

Mi 

a€0«3 

<oeou5 

August 



July 



1 

1 



May 



April 



March 



February 



January 



Day 

li 

||o 

■ • Sis 

ass 



Daily and monthly discharges, in liters per second, of Libungan River near Dual Farm School, Bual, Cotabato, 

for the year 1920 
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Deoembor 

ooopoppoeoooooeoooooodoeosoeooo 

epei> 

oaot- 

November 

24,890 
24,890 
22,980 
29 ,170 

52.530 
45 ,830 
41 ,070 
32,910 
29,510 
15,690 
14 ,810 
26 ,190 
36 ,990 
26 ,190 
31 ,550 

25 .530 
24 ,890 

23 ,930 
27 ,180 
22,360 
22,360 
22 ,980 

24 ,890 
22,670 
22 ,980 
21 ,120 
21 ,740 
22,980 
33,250 
28 ,170 

52,530 
14 ,810 
27,408 

October 
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OOi-t 

Hi 

September 

32 ,910 
28 ,500 

22.980 
22,050 
22,360 
22,670 
22 ,980 

22.980 
22 ,670 
31,210 
34 ,950 
32,230 
33 ,250 
36 .310 
32 ,910 
32 ,910 

28 ,170 
26 ,850 
22 ,860 
22 ,360 
22 ,980 
22 ,980 
22 ,360 
22,980 
22 ,670 

29 ,510 
29 ,510 
28 ,170 
28,170 
26 ,850 

36,310 
22 ,050 
26 ,993 

1 

opoooooooooooopoooooooooooooooo 

»Hidt-t-o»*HeOkOt-oios<oujkOfHko»oo>»HoO'a<©c4o>«oo400t-«ec 

e4»0'««<oo»-tkO'^t-c4oo»-tooe4t-*-tt-oooo<oo»t-io*HkOkOT-iooco»He4e4 
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ooo*-» 

TjtfHeo 

July 

11,680 
75 ,070 
36 ,990 
24 ,250 
22 ,980 
20 ,500 
18 ,390 
17,490 
16 ,890 
15,100 
18,090 
16 ,890 
29 .510 
17 ,190 
16 .890 
15,100 
14 ,520 
13 ,650 
11,680 
11,680 
10,030 
9,460 
8,920 

12 ,240 

26 ,850 
32 ,910 

27 ,840 
27 ,510 
24 ,250 

13 ,940 
11,960 

75 ,070 
8,920 
20 ,336 

June 

10 .560 
8,380 

18 .690 
16,290 
14 ,520 

12 ,520 
13 ,360 

15.690 

13 ,360 

14 ,810 

‘ 24,250 

21 .430 
20 ,500 

23 .610 
15 ,100 
15 ,990 
24 ,570 

34 .610 
22 ,980 
16 ,890 

18 .090 

19 ,990 

15 ,690 
11,680 
14 ,520 
14 ,520 
14,230 

34 ,610 
8,380 
17 ,291 

May 

10,000 

'12 .866' 
12 ,240 
11,680 
11 ,120 
11 ,680 
10 ,560 
11,680 
11 ,120 
10 ,560 

li ,680 

9 ,730 
9,460 
9,190 
9,190 
12 ,800 
11 ,400 
10 ,280 
9,730 
9,730 
9,460 
9,190 
10 ,560 
10,000 
9,460 
11 ,960 

ooe? 

OPCO 

OOrHP 

NOJO 

April 

11 ,680 
10,560 
10,280 
10,280 
10,280 
15 ,690 
12 ,800 
11 ,400 
12 ,240 

12 ,240 

11,120 

13 ,360 
13 ,360 
11 ,960 
11 ,680 

10 ,560 

‘ i 6', oo 6 
10 ,280 
10 ,000 
10,000 
9,730 
9,730 
11,680 
13 ,360 
10 ,560 
9,730 
10 ,560 

15 ,690 

9 ,730 
11 ,300 

March 

12 ,240 
11 ,960 
11,680 
11 ,680 
11 ,400 
11 ,400 

11 ',120 
11,680 
10 ,840 
10 ,840 
10 ,840 
10 ,840 
10 ,560 
10 ,560 
11 ,680 
10 ,840 

10,840 

13 .940 

" 10,280 
10 ,000 
10 ,000 
10 .OCO 
10 ,000 
10 ,000 
10,000 
13 ,650 

13 ,940 
10 ,000 
11,110 

Pebruary 

. 13,360 
12 ,620 
11 ,680 

13 ,940 
12 ,800 

'25,530 
22,360 
21 ,430 
21 .120 

14 ,810 
12 .800 
22 .980 

19 ,990 

36 ,310 
8,920 
17 ,490 
15,100 
13 ,940 
13 ,940 
13 ,360 
12 ,800 
12 ,240 

36 ,310 
8,920 
16 ,792 

January 

17 ,490 
17 ,490 
16 ,290 

18 ,090 
16 ,890 

14 ,810 

' i 9,2 k 
20 ,810 

19 ,890 

20 ,500 

20', i 90 

1 6 .890 
16 ,290 

15 ,100 
14 ,520 
14 ,520 
14 ,230 

13 ,940 
15 ,390 

14 ,520 

13 ,940 
12 ,800 
12 ,800 

24.890 

' 15 ,390 

14 ,520 

24 ,890 
12 ,800 
16,595 

Day 


Maximum 

Minimum 

Mean. . 

1 

-«“''“»®'-“®sss322:s2a22§sa8assss;8a§s 



'No record on days for which discharse is not ffiven. The probable discharge on October 16, 1924 is 219,910 second-liters. 



Daily and monthly discharges, in liters per second, of Libungan River near Bual Farm School, Libungan, Cotabato, 
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Noth. — N o record on days for which discharge is not sriven. 
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COTABATO PROVINCE 
XAGAHOY BZVEE, MAGAKOY 

Location. — About 50 m. northwest of Maganoy Farm School, and about 
20 m. south of the Trading System of Maganoy, which is on the other 
side of river. 

Records AVAiLABLE.--Prom August 17, 1919, to August 8, 1921. 

Gage. — Vertical gages of two sections both braced at the right bank 
of the river. 

Discharge Measurements. — Made from boat at section of gage B. 

Channel and Banks. — Channel only one at all stages; straight for 60 
m. above and below the station. Banks composed of alluvial soil and bare 
from vegetation. Stream bed subject to change at each flood. Flow 
uniform. 

Extremes op Discharge. — Maximum discharge recorded during period 
of observation, 1,018,060 second-liters on October 14, 1920; minimum dis- 
charge, 18,760 second-liters on January 25-27 and 29, 1921. 

Diversions, — N one. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a fairly well-defined curve 
from 37,000 to 67,000 second-liters. Applicable throughout period of ob- 
servation. Station fair. Gage read twice daily. 

Discharge measurements of Maganoy River, near Maganoy Farm School, 
Maganoy, Cotabato 


Date 

Made by — 

Gage Discharge 
hei^t (second- 
(meters)! liters; 

Remarks 

1919 





August 17. . . 

A. Baldonado and D. 
Abenes. 

70 

36,709 


September 14 . . , 

.do.. 

1 65 

101 ,548 


October 29. . . 

.do 

1 17 

66,631 


November 17, . 

D. Abenes 

1.686 

89 ,290 


1920 





January 19 . 

do. 

90 

47 ,460 


March 21 . 

.do. 

.76 

38 ,828 


May 4 . ... 

.do. 

.90 

51 ,614 


July 9 

.do. 

84 

46 ,090 


September 9 

do 

.65 

34 ,916 


October 24. 

.do. 

1.70 

131 ,784 


November 20 . 

.do . 

96 

67 ,893 


December 22 . . 

.do. 

.96 

52,051 


1921 





January 23 . . 

.do 

.37 

27 ,016 


February 6.. 

do 

.39 

30,529 


March 19. . 

.do 

.66 

32 ,649 


May 27... 

do. 

.70 

13,609 



199606 ^26 
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December 

OtOOinOtOPtOOOOOOQOPOOQOOOOOUSkOOOOOO 

pt-ocivot-pt*p»op«sppppppppppppr-oip«>»oop 

pooojc-^«JooopP'«^we^«PeoeoP^c<loo^Ti<e^p^oo*oej«9NP^oo 

COOPmi-lpkAb<>t;^e4iOPb-<Ct>piOe4U3C4'Vt«U»eQOPOI>PU»P 

u3P'i4'U3pp'4iC~^PpfpMgpPt'Pt*<OPPU3P'<t*P'Vrf'<4<'a< 

ppp 

OPP 

po^3^ 

t-eiso» 

Ci’4a!) 

N 

November 

133 ,300 
127 ,700 

91 .300 
76 ,400 

68.500 
89 ,150 
97 ,850 

196 ,950 
130 ,500 
190 ,050 
129 ,100 
111 ,850 
148 ,800 
124 ,900 
108 ,225 
107,050 
93 ,450 

85 .000 

83 .000 
89 ,150 
83 ,000 

75 .500 

77 .300 

85 .000 
74 ,600 
64,400 
69 ,350 
70 ,200 

60.500 
57 ,450 

196 ,950 
57 ,450 
100 ,018 

October 

1&2 ,450 
107 ,050 
155 ,550 
248 ,700 

165 .900 
142 ,400 
167 ,625 
267 ,675 
221 ,100 
169 ,350 

139 .300 
97 ,850 
88 ,075 

68.500 

75 .500 
74 ,600 
66 ,850 

60 .500 
65 ,950 
54,450 

54.450 
67 ,675 
77,300 

93 .450 

136 .300 

116.900 

111.850 
79 ,200 
66 ,850 

203 .850 
228 ,000 

267 ,675 
54 ,450 
123 ,394 

September 

34.900 
34 ,400 
33 .400 
32 ,900 

31 .000 
32 ,900 
40 ,300 
46 ,250 
61 ,275 
62 ,050 
51 ,550 

215 ,925 
259 ,050 
122 ,100 

79 .200 
63,600 
57 ,450 

70.200 

71 .900 
73 ,700 

85 .000 
63,600 
64,400 

131 ,900 
81 ,100 
75 ,500 
193 ,500 
324 ,600 
231 ,450 
219 ,375 

324 ,600 
31 ,000 
98 ,149 

August 

35 .950 
34,900 
43 ,800 

169 ,350 

77 .300 

58 .950 
49 ,525 
43 ,800 
40 ,875 

40 .300 
47 ,560 
43 ,800 
41 ,450 
38 ,100 
36 ,475 

169 .350 
34 ,900 
53 ,475 

July 



1 



May 



April 



March 



Pebruary 



January 



Day 

'■'•"■'“•’‘■““sssssssssasssgaaassssiaasa 

Maximum. . . 

Minimum 

Mean 



Daily and monthly discharges^ in liters per second, of Maganoy River near Maganoy Farm School, Maganoy, Cotabato, 

for the year 1920 
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62,052 
53 ,000 
50,200 

50 .200 
50 ,875 
49 ,525 
48 ,850 
52,275 

68 .500 
186 ,600 

88 ,075 

60 .500 
71,900 

129 ,100 
116 ,900 
74 ,600 
63,600 

58 .200 

50 .200 
46 ,250 

35 .950 

31 .950 
30 ,100 
29 ,650 
29 ,200 

29.200 
29 ,200 
28 ,750 
28 ,760 
28,300 
27 ,860 

186 ,600 
27 ,850 
56 ,784 

s 

1 

73 ,700 
66 ,025 
111 ,850 
297 ,000 
228 ,000 
193 ,600 
136 ,300 
155 ,550 
136 ,300 
104 ,700 
79 ,200 
71 ,900 
70 ,200 
65 ,200 
62 ,050 
62 ,826 
55 ,950 
55 ,950 
68,500 
51 ,550 
48 ,850 
46 ,250 
51 ,550 
60 ,200 
48 ,200 
49 ,525 
48 ,200 
48 ,200 
167 ,625 
92 ,375 

297 ,000 
46 ,250 
93 ,241 

i 

1 

c 

! 

43 ,800 
39 ,200 
39 ,200 
47 ,550 
46 ,250 
71 ,900 
127 ,700 
203 ,850 
276,300 
124 .900 
83,000 
83 ,000 
664 ,425 

1 ,018 ,050 
560 ,925 
355 ,650 
221 ,100 
203 ,850 
147 ,150 
124 ,900 
245 ,250 
215 ,925 
136 ,300 
116,900 
91 ,300 
310,800 
203 ,850 
150 ,450 
110,625 
111,850 
102 ,350 

1,018,050 
39 ,200 
202 ,526 

i 

] 

1 

a 


24 ,850 
24 ,450 

24 ,450 

25 ,700 

24 ,850 

25 ,275 
31 ,950 
38 ,650 

32 ,425 
35 ,950 

33 ,400 
30 ,100 
28 ,300 
31 ,950 
45 ,000 
47 ,550 

142 ,400 
405 ,675 
136 ,300 
97 ,850 
71 ,900 
55 ,950 
47 ,550 
100,100 
73 ,700 
100,100 
55 ,950 
65 ,200 

42 ,600 

43 ,800 

66,850 405,675 

24,050 t 24,450 
36,723 64,798 

August 

24 ,850 
35 ,425 
31 ,000 

26 .550 
29 ,200 
28 ,300 
34 ,900 
33 ,900 
31 ,475 

28 ,300 
26 ,550 
62 ,050 
43 ,800 
55 ,950 
53 ,725 
66 ,850 
60 ,500 

42 ,600 
45 ,625 

43 ,800 
42 ,600 
41 ,450 
34,900 

29 ,650 

30.550 
28 ,300 

24 ,050 
26 ,550 

25 ,700 
24 ,850 
24 ,460 

July 

37 ,000 

35 ,950 
58 ,950 
71 ,900 
55 ,200 
48 ,850 
47 ,550 
43 ,800 
45 ,000 
45 ,625 
46,250 
42 ,025 
38,100 

36 ,475 
34 ,900 

33 ,400 

34 ,900 

35 ,950 
34 ,400 
31 ,950 
29 ,200 
28 ,750 
27 ,850 
26 ,550 
26 ,125 
25 ,700 
25 ,275 
25 ,700 
25 ,275 
24 ,850 
24 ,050 

71 ,900 
24 ,050 
37,016 



57 ,450 
54 ,450 
46 ,875 
39 ,750 

39 ,200 
35 ,950 
34 ,900 

45 ,625 

50 .200 
81 ,100 
63,600 
48 ,850 

58 ,950 
63,600 
57 ,450 
53 ,000 
45 ,000 

40 ,875 
41 ,450 
53 ,000 
76 ,400 

70 .200 
79 ,200 
70 ,200 
70 ,200 

59 ,725 
50 ,875 

46 ,250 
43 ,800 
38 ,650 

81 ,100 
34 ,900 
53 ,892 

May 

43 ,800 
75 ,500 

47 ,550 
43 .800 

45 ,625 
124 ,900 
114 ,300 

63 ,600 
81 ,100 
79 ,200 
62,050 
56 ,700 

48 ,850 
51 ,550 

46 .250 
43 ,200 
43,800 
37 ,000 
46 ,875 
45 ,000 
77 ,300 
73 ,700 
59 ,725 

47 ,550 
46 ,875 
78 ,250 
69 ,350 
65 ,200 
62 ,825 
51 ,550 
43 ,800 

124 ,900 
37 ,000 
60 ,541 

April 

27 ,400 

34 ,900 
30 ,100 

28 ,300 
31 ,950 
39 .200 

37 ,550 
33 ,400 
30 ,550 

35 ,950 
34,900 

33 ,400 

38 ,100 
62,050 
55 ,950 

40 .300 
58 ,950 
43 ,800 

34 ,900 
31 ,000 
28 ,300 
28 ,300 

28 .300 
25 ,700 
25 ,700 
25 ,275 
24 ,450 
23 ,650 
22 ,850 
24 ,050 

47,550 1 62,050 

23,250 22,850 

29,462 j 33,974 

March 

OOOOOOOiflOOOOOOOOOOOQOOOOOOOOOO© 
o) in ea o CO 00 M cs ifs t - 00 00 Ti» N Ti' eo « 1- 00 © eo 00 o N o 00 

February 

31 ,950 
31 ,000 
30 .100 
29 ,200 
29 ,200 
28 ,300 
28 .300 
57 ,450 
43 ,200 

35 ,950 
31 ,950 
30 ,550 
29,200 
31 ,000 

32 ,425 

65 .200 
65 ,200 
98 ,975 

100 ,100 
57 ,450 
46,250 
48 .850 
45 ,625 

50 .200 
43 ,200 
38 ,100 

36 ,475 
34 ,900 

33 ,400 

100,100 
28 ,300 
43 ,576 

January 

46 ,250 
46 ,875 
40 ,875 

45 ,625 
59 ,725 
53 ,725 

47 ,550 

48 ,200 
57 ,450 
47 ,550 

46 ,250 
41 ,450 

122 ,100 
95 ,600 
73 ,700 
58 .950 

55.200 

50 .200 
46 ,875 

45 .000 
41 ,450 
35 ,950 
38 ,650 
40 ,875 
40 ,300 

37 .000 
35 ,950 
37 ,000 
34 ,900 
33 ,900 
32 ,900 

122 ,100 
32 ,900 

1 49 ,614 

1 

1 

1 

2 

3 

4 

5 .. 

6 

7 

8 

9 . ... 

10 

11 

12 

13 . . . 

14 

15. . 

16 . . 

17 

18 . 

19 ... 

20 

21 

22... 

23 

24 . . .. 

25 . . . 

26 . . . 

27 

28 

29 .. 

30 

81. .. 

Maximum 

Minimum. 

Mean. 



Daily and monthly discharges, in liters per second, of Maganoy River near Maganoy Farm School, Maganey, Cotabato, 

for the year 1921 
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COTABATO PROVINCE 
MALITIBXrO EIVEE, BAO 

Location. — About 60 m. north of Bao Gamp and about 150 m. east of 
school. It is exactly on the river crossing of the trail from Bao to Malagap. 
Records Available.— From August 25, 1919, to August 3, 1921. 

Gage. — Vertical staff made out from log of “bagaclot’^ tree, planed on 
one side and tied with wires to “babonganin” tree on right bank of river. 

Discharge Measurement. — Made by wading at section of gage. 

Channel and Banks.— Channel only one at all stages; straight for 150 
m. above and below the station. Banks clayey and subject to overflow 
only at exceptional floods. Stream bed plenty of stones and boulders, and 
permanent in character. 

Extremes of Discharge. — Maximum discharge recorded during period of 
observation, 311,000 second-liters on April 27, 1921; minimum discharge, 
4,750 second-liters on January 11, 1921. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from well-defined curves, ap- 
plicable throughout period of observation. Station fair. Gage read twice 
daily. 

Discharge measurements of Malitibug River, near Bao, Cotabato 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1919 





August 25 . 

Antonio Baldonado 

0 38 

10,343 


September 18 

D. Abenes 

0 64 

29 ,628 


October 22 

do 

0 44 

16,387 


November 23. 

do. 

0 65 

33 ,668 


December 19 

do 

0 47 

17 ,924 


1920 





January 27. . 

do 

0 39 

14 ,938 


February 27. . 

. do 

0 34 

9,239 


March 29 

do 

0 31 

9,680 


May 14. 

. do 

0 46 

16,425 


June 7. 

do 

0 48 

19,717 


July 19 

do 

0 44 

16,922 


August 18 . 

do 

0.47 

17,915 


September 22. 

do. 

0 70 

40,198 


October 17. 

. do. 

0 73 

43 ,987 


December 14 

. . do. 

0 65 

31,178 


. 1921 





January 12 

. do 

0 40 

7 ,200 


February 13.. 

do. 

® 9 

11 ,300 


March 19 . 

. do 

0 66 

32 ,549 


May 27. 

. do 

0 70 

33 ,464 




DaUy and monthly discharges , in liters per second, of MaXitihug River near B(w, Cotabato, for the year 1919 
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Daily and monthly discharges, in liters per second, of Malitibug River near Bcm, Cotabato, for the year 19&0 
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80,000 second'liters : October 8, 1920, to Au^rust 3, 1921, good between 7,000 to 45,000 



Daily and monthly discharges, in liters per second, of Malitibug River near Bao, Cotabato, for the year 1921 
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Note. — See footnote to discharge table for 1920. 
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COTABATO PROVINCE 
KITOAN aiVEB» FARANO 

Location. — About 1.5 km. southeast of Parang Camp and exactly on 
north side of bridge over Nitoan River of the Parang*Buldung trail. 

Records AVAlLABLE.--From August 8, 1919, to September 30, 1921. 

Gage. — Board .02 x .04 x 2.3 m. graduated with nails, horizontally 
nailed to the floor beam of bridge. Water surface elevation measured with 
chain and weight. 

Discharge Measurements. — M ade from bridge. 

Channel and Banks. — Channel straight for 80 m. above and below the 
station. Only one at low water stage, two at high right bank of hard 
rock; left bank of loose earth, and easily eroded. At measuring section 
stream bed liable to change after each flood. Flow not uniform due to 
rapids in channel. 

Extremes op Discharge. — Maximum discharge during period of obser- 
vation, 254,250 second-liters on October 14, 1920 ; minimum discharge, 15,000 
second-liters on April 4, 1921. 

D iversion s.— N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from fairly well-defined rating 
curves. Applicable throughout the period of observation. Gage read twice 
daily. 

Discharge measurements of Nitoan River f near Parang, Nitoan, Cotabato 


Date 

Made by — 

Gage 

height 

(meters) 

Discharge 
( second - 
liters) 

1919 




August 9 

A. Baaldonado and D. 

1 29 

41 ,681 

Abene’. 



September 9 

do. 

1 37 

55,447 

October 6 

do 

1 60 

69 ,748 

November 7 

do. 

1 67 

77 ,103 

December 5 

do 

1 24 

36,451 

1920 




January 13 

D. Abenes 

1.38 

40,432 

February 8 

do 

1 85 

36,418 

March 8 . . 

do 

1 26 

27 ,808 

April 10 

do 

1 13 

22 ,380 

April 28 

May 23 

do. 

1 15 

24 ,268 

do 

1 15 

22 ,043 

June 1 

do 

1.16 

20,429 

July 3 

do 

1 43 

60 .225 

August 3 

.do. 

1.18 

23 ,409 

September 30 

do 

1 30 

35 ,549 

October 31 

.do. 

1.44 

46,491 

November 1 

do 

1 42 

41 ,617 

November 10 

do. 

1 46 

68,192 

1921 




January 1 . 

D. Abenes 

1 44 

62 ,464 

February 27 

do 

1 21 

20,157 

March 2 

do 

1 38 

50 ,880 

April 2 

do. 

1 20 

23,488 


Remarks 



Daily aiftd monthly discharges, in liters per second, of Nitotm River near Nitoan, Parang, Cotabato, for the year 1919 


410 




Daily and monthly discharges, in liters per second, of Nitoan River near Nitoan, Parang, Cotdbato, for the yeaar 1920 
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Daily and monthly discharges, in liters per second, of Nitoan River near Nitoan, Parang, Cotabato, for the yea/r 1921 
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COTABATO PROVINCE 
PITLANOVZ BIVEB, SABAXAK 

Location. — About 60 m. south of the Kabakan School Dormitory and is 
about 100 m. below the confluence of the Dilapuan with the Pulangui River. 

Records Available. — Prom August 30, 1919, to August 4, 1921. 

Gage. — Horizontal staff made out of “Tammag^’ log and set at the left 
bank of the river. The fluctuations of water level are being measured 
with the use of chain and weight. 

Discharge Measurements. — Made from boat at about 30 m. below gage. 

Channel and Banks. — Channel only one at all stages; straight for 
about 200 or 300 m. above and for 100 m. below the station. Right bank 
low and subject to frequent overflow, covered with ^^talahib;” left bank 
of clayey material at top and limestone formation at bottom and is cul- 
tivated. Stream bed sandy and shifting. 

Extremes op Discharge. — Maximum discharge- recorded during period 
of observation, 795,450 second-liters on June 17, 1921; minimum discharge, 
109,750 second-liters on May 3, 1920. 

Diversions. — N one. 

Regulation. — N one. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from fairly well-defined curves. 
The station is a fair one. Gage read twice daily. 

Discharge measurements of Pulangui River, near Kabakan, Cotabato 



Gage 

Discharge 

Date 

Made by — height 

(second- Remarks 


(meters^ 

liters) 

1919 



September 24 

A. Baldonado and I). 3 24 

273 ,991 


Abenes. 


October 17. . . 

do 3 70 

352,518 

November 27. . 

do. 3 13 

251 ,492 

December 23 

D. Abenas. 2 92 

223 ,984 

1920 



January 31. . 

do. 2 62 

192 ,600 . . 

March 2 

do 2.60 

183 ,863 

April 4 

do. 1 90 

165,859 .. . 

May 8. 

do 2 74 

205 ,446 

June 11. 

do. 3 46 

329 ,722 

July 16 

do 2.78 

179,855 

August 22. . . 

do 3 60 

669 ,654 

September 15 i 

do 3 67 

290 ,738 

October 12. . j 

do 5 70 

573 ,768 

November 26 i 

do 2 81 

198 ,418 

1921 1 



January 18. . 

.do 3 16 

209,740 . 

February 20. . . 

do. 3 80 

374 ,583 

March 15. . . . 

do 4 14 

378 ,329 . . • 

1 


Note. — ^D ischarge measurement made on August 22, 1920, not very reliable as floats have 
been used to measure the velocity. 



Daily and monthly discharges, in liters per second, of Prdangui River near New Kabakan Fa/rm School, Kabakan, 

Cotabato, for the year 1919 
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fB. — 0ttily discharge determined from a fairly weQ«defined curve f rom 192,500 to 246,200 second-liters. Applicable from S^tember 1, 1919, 



Daily and monthly discharges, in liters per second, of PtUangui River near New Kabakan Farm School, Kabakan, CotahatOf 

for the year 1920 
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31 , 1920 . 



Daily and monthly discharges^ in liters per second^ of Pulaitgui River near New Kabakan Farm School, Kabakan, Cotabato, 

for the year 1921 
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Note. — See footnote to discharge table for 1920. 
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COTABATO PBOVINOE 


8ALIHBA0 BIVER, SAZJKBAO 

Location. — About 600 m. east of Cotabato-Parang trail and 4.5 km. 
northeast of CJotabato. 

Records Available. — From August 6, 1919, to March 31, 1922. 

Gage. — Made of lauaan, set vertically and nailed to “tamunag'' tree 
60 cm. in diameter. 

Discharge Measurements. — Made by wading at about 30 m. below gage. 

Channel and Banks. — Channel only one; straight for 10 m. above and 
26 m. below gaging section. Both banks subject to overflow and may be 
easily disintegrated due to loose composition of earth’s texture. At 
measuring section stream bed sandy and shifting during big floods. 

Extremes of Discharge. — Maximum discharge during period of obser- 
vation, 9,840 second-liters on November 14, 1921; minimum discharge, 12 
second-liters, scattered in the months of May, June, and July, 1921. 

Diversions. — None. 

Regulation. — None. 

Utilization. — For irrigation purposes. 

Accuracy. — Daily discharge determined from a well-defined rating curve 
from 40 to 350 second-liters. Below and above these limits the discharges 
are estimated from extension of curve applicable throughout the period of 
observation. Gage read twice daily. 

Discharge measurements of Salimbao River ^ near Salimbao, Cotabato 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

1919 




August 6 

A. Baldonado and D. 
Abenes. 

.69 

108 

August 11 

... .do 

.64 

61 

Septembers... 

do 

.49 

37 



.69 

361 


do 

i .61 

159 

November 3 

. . .do 

.68 

211 



.62 

102 

1920 


January 5 

1. ...do 

.66 

92 



.61 

171 


. ...do 

67 

67 


.. ..do 

.68 

67 

March 7 

do 

.66 

89 

April 13 

. . . do 

.61 

67 

April 27 

May 22 

. . .do 

.63 

138 

. . .do 

.58 

32 

June 21 

. . . .do 

.77 

348 




.67 

44 

July 6 

... .do 

.66 

120 

August 7 

.do 

.64 

38 

3 , 

do 

.66 

82 

October 1 

. .do 

.67 

47 

October 2 

. ...do 

.67 

47 

November 8 

do 

.60 

91 

November 8 

. . . . do 

.72 

642 

December s , , , 

do 

.60 

90 

1921 


Jan^iary 4 - 

. . . .do 

.47 

71 

February 2 - it---- 


.72 

598 

MurAh 8 

do 

.75 

715 

April 6 


.44 

41 

June 26 

A. Baldonado 

.46 

207 


Remarks 



199606 21 
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DUcharge measurements of Salimhao River, near Salimbao, Cotabato — Ctd. 


Date 

Made by — 

Gage 

hei^t 

(meters) 

Discharge 

(second- 

liters) 

Remarks 

1921 





August 17. 

P. Feliciano 

47 

74 


August 20 

do. .... 

.47 

76 


September 21 

do 

.60 

106 


October 10. 

do. 

.62 

102 


December 6 

do. 

.60 

144 


December 12 

do. ... 

.66 

64 


December 12. 

.do. 

.56 

67 


1922 





Janiiary24. 

. . do . 

.64 

56 


January 29. 

do. 

54 

64 


February 6. 

do 

63 

54 


February 7. ... 

do. . . 

63 

55 


March 26. . . 

do 

.51 

40 


March 31 

. do 

t .51 

36 




Daily and monthly discharges^ in liters per second, of Salimhao River near Salimbao, Cotabato, for the year 1919 
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Daily afid monthly dischaTgeSt in liters per secondf of Salimbao River near SoMmbao, Cotabato, for the year 1920 
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1 

iH *H *-1 r-l rH rH rH lO kO ,H »-l iH 

1,126 

71 

153 

1 

1 

5? 

OO-of C4OMr-IO00a>e)OOOOO«0O0>MOeO000>e4-^'^0>O * 
t- 94 N C4 iH iH iH t-4 tH «-( f-4 M M >H kO M 04 M rH iH kO d r>l - 

1,564 

71 

243 

October 

84 

84 

84 

84 

100 

84 

118 

92 

100 

92 

212 

510 

• 510 
84 
137 

September 

dd:$a> Add Addto •dd’^AdkOd'd'QOA AAkOOOOOOd • 
(O A00<0«0«0;0 4?<0<0 00 •AA<»<OrHdAt>kACOOeOkO«0THOO A ■ 
»H • dCO A<Pd*>Hdro»HrH»HlH 

674 

62 

161 

August 

AAdddm 'OOd AOOOdOtOCQOddddd Ad'^ 

•«0rHt><0rHA^Ab-O A AAA AGO 

• dr-l«^rH A*HrHiH 

840 

62 

127 

July 



June 

OAOAAOAAAAAOAAdAAOAdA • • 

O iH A « tH O O A d »H A iH r-l 1 -i OT O O O A A 

fH i-< fH rH tH fH iH rH »H tH rH iH d iH tH »H d • ... 

681 

OOT 

963 

May 

OOAOOOOOAOAAOOdOAAOOOOOOOAOOAAO 
©OOOOOOOOOMOOOAOiHOOOOOOOOOOOOf^O 
fH »-( tH »-( r-( i-( iH f-( »H *H iH f-( rH FmH ri ?H fH f4 fH fH tH iH fH fH r-( fH fH f^ 

118 

92 

103 

April 

Ad A A-^A AOO'^O AAOOAOd AAA'<f O At> AO A A A • 
t- A A-ePAF-teoOO AO A AOO AAfH A-^fHAO A A« Ad AW • 
fSf^f^fH fH fH fH fH f>« f^ fH d f^ fH f-» fH f-I d d fH fH F-t f-( > 

t- AtF 

March 

'^dAAAAAAAAAdAAArHTfOOAOAAOAdAAOA'vf 

AA'^t'kf'^'Tl'AAAAAAAAAAAOOWAWF^OAAAATliAA 

Fi Fi F^ F^ F^ F1 F-l 

O 

Arft- 

February 

d A A A'<4' A AOO A A A AO A A AAO AOO A A AA A AO • 

A AA AA A AOOt- A AAO AFHWr-(O06AOdWF-l'<4'FHFHO • • 

F^F^ F^ F^F^F^F^ fH FH FH F^ fH F^ r-< F^ • • 

A Ad 
AO» 
fH 

January 

t'b>dAAOOAAOAAOAAAeOAAOOAAAAAAAOA 
A A A O A t- 1- 1- A A A fH OJ A A A t- ■'O* O O A A O A t- O A 

FHFH'^'^WdF-lFHF-lr-lF^F-lF^FiFHFHF^ ,-| fH fH Fi F-l lH 

478 

32 

151 

Day 


::::::::::::::::::::::::::::::: ISe 

::::::::::::::::::::::::::::::: 

-'•“''“’^■^“•ssaaassssssaassasssaasg 


Note. — G age damaged on Jtine 22 and was not reinstalled till August 7. 



Daily arud monthly discharges^ in liters per secondy of Salimbao River near Poblacion, Salimbao, Cotabato, for the year 1921 
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December 

to to 10 00 lo (o <e <c <6 «o <0 <o 00 te 00 00 (0 00 00 00 00 00 00 00 00 H 00 00 00 
t* W 00 (0 O 00 <0 d W to to <0 to to to to <0 2 U> tC U3 ta ic to to to S U3 to 

rH i-tH 

©IHOI 

TO©b- 

November 

(0OO00<0t-01Qt''«4'Ot0t>Oe0t0t»i0a0t0t0t0«0t0N(0t0t0t0t0 • 

to 00 (M to (O to to to to to 00 1-4 to to 030 00 00 00 9» 00 to 00 eo at OOb* • 

OOl-t iH O^to I-I OJ « 1-4 W eo eo 1-4 r-t »-l 

to rtOJ 04 0>»-l 1-4 

9.840 

58 

934 

October 

e 0 ) O '01 to to to to o to to o O t- to t- to to o O to 00 o 01 ^ to to to to o 

t0t0'<t't0o9OOt0e<3C00101t0C0b-s0CQe00le0e0O01-Vt0t-t0t0t0t0 
t- 01010101l-4i-4i-4THiHi-4i-4tOi-4f-4i-4»-4e4iH»^Ht-01 i-4 

^t-4 

4,762 

66 

379 

September 

C4 O O 04 O O W W eo to 04 1 J< to O 01 0 O O O O O O O O © T# 00 00 

t-'ilt'4rt-i-(»-4 00 00 00OC0i-(t0©t0t-'V'il'-^T-tT-ti-1i-4T-lr-(f-4t0©t0lO • 
1-4 iH t-4 »H H 1-4 to © to © 01 1- iH 1-4 1-4 1-4 1 H iH 1-4 1-4 1-4 1-4 rH ©© OT 

rf to CO ri H H« • ^ 

6,932 

83 

898 

-3 

00®SsSlO©0^*SNOOOOb^bi©t^§§St^bit^oSt^t^SS©tO^ 

1-4 01 V w© 04 1 H 01 iH 1-4 eo ^ 01 to 1-4 

04 rH 

000 
©©© 
to 01 

01 

July 

tO©«01iHtOOI01i-t‘0*H»HtOtOOO©i-4COtO©0'^01©COOlTl<^TjtiliO 
01»-(fHHif01i-li-(^01VV010lT-ti-4T4i0001'^©©©tOOOt-01010101rH 
iHtOeOOliH ,-4 1-4 rS iH 1 H 1-1 

590 

12 

94 

June 

OlOOOOOO 

... .»-400001© 

• ! . ! 1 1 ! ; I ! ' . ’ ’ 

OOlt- 

00i-4« 

1-4 n* 

May 

^N^i-itO0001'^00©©i-4«(©©00^00Oi-4OOiH0JOt-©010000O 
■^©01'«4'01»Hr-1©C0©tOV<©«<5i-4-4fC001iHt-©tO«O©©01©©i-l^ 
«© M 00 03 04 C> 04 1-4 00 01 e0i-4^01©toS 

W* ih" I 

1, i 

2,734 

12 

384 

April 

T-4«©oooooP30o©i-4tHi-4i-4i-(i-ii-4i-4eoeow©ooo©iH<ocoo ' 
Tit eo to to 1-4 •tr 00 to to to Hi' 'll 14 ' il ' -0 ^ 'll* « eo TO to © to © to t- © 00 © > 

b- © 01 

OTO© 

©TO© 

t- 

March 

©©©TOTOi-IOO©©©0101OOi-IOO©QOTOOOiHTOi-4i-4Hi-4*h 
TOi-li4'OOOOH4i©T4iOO©Tt*t-t-©©Hlt©©©tO©00©©i4tTO'^^^'^'4l' 
OOWtH t-4 ^OIiHtH 

1 

836 

33 

112 

February 

OOTMHi-4TOTOi-tiHi-4TOTOi-l < OCJTO • • P©0000©Tl* ' 

to CO TO b- 1- OO OO b- b- b- © © b- • '©OOTO • • * © O i-4 Tf hj* © > . 

• • • • 1 iH01©C4i-(©^ • 

; ; . ! ! 1-4 • • 

“1 

January 

b^t^bic^St^t^b!b^So2wSS2?!?5oooSoS»SSo2o?bibibi©SS 

82. 

09 

on 




1 04 eo ^ U3 <0 00 Ok O rH N eo '4' U3 W t- 00 0> O 1 


>t0«0b>00 0»0 
lOlMMMOleOi 


Note. — N o record on days for which discharge ia not given. 



Daily and monthly discharges, in liters per second, of Salimhao River near Pohlacion, Salimbao, Cotabato, for the year 1922 
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